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SASS . 
The station and car taking on passengers. The car in motion. 


CHASE-KIRCHNER AERODROMIC BAILROAD.—{Sec page 279.| 
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A NEW THEORY OF LIGHT SENSATION. 


Two recent numbers of Mind contain articles upon 
the new theory of light sensation devised by Mrs. 
Christine Ladd Franklin, a graduate of Vassar Col- 
lege and the first aluinna of that institution to re- 
ceive the degree of Ph.D. from her alma mater. 
Nature thus compares this theory with those known 
as the Young-Helmholtz and the Hering theories. 

The former of these supposes that the judgment 
| picks out of a mixture of colors all the even red- 
green-blue sensations, and deceives itself into think- 
| ing them to be a new sensation called white. The new 
| theory assumes an independent retinal process as 
| ground for the latter sensation, therein agreeing with 

Hering’s theory. 
| But while Hering supposes that some parts of the 
| spectrum produce construction and others destruc- 
'tion of the tissue of the retina, Mrs. Franklin con- 
siders that the sensations of the black-gray-white 
series must be regarded as the fundamental ones, and 
attributed to the dissociation of certain molecules, 
which she provisionally calls the gray molecules. The 
atome thus dissociated have sy sensaes periods of vibra- 








| —those capable of color sensations—these color atoms 
| differ in behavior according to the wave length of the 
light beating upon them. Thus some atoms would 
| only be torn off by red light, and would give rise to 
car. | the sensation of red. The prevalence of such color 
molecules would coincide with the predominance of 
the structures known as “cones” in the fovea of the 
retina, while the “‘rods” are endowed chiefly with 
gray molecules. This is simply translating into the 


mses. | language of the theory the well known fact that the 


| color sense is chiefly confined to the center of vision, as 
‘anybody may prove by looking at a colored object 
through the corner of the eye. This distribution, says 
Mrs. Franklin, offers a perfect analogy with the organs 
of hearing. In the ear we have a very simple ap- 
leciedien for hearing noise only, and also a highly 
differentiated structure for the discrimination of notes 


of various pitch. 


| eee 
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ITALIAN COLONIZATION IN AFRICA, 


As the European nations divide Africa among them, 
Italy is taking her share and has established a protec- 
torate over Abyssinia. The eastern portion of this 
country, bordering on the Red Sea, is called Eritrea. 
This is ruled by a civil and a military governor and 
three councilors appointed by King Humbert, and 
here an Italian colony bas been started in the hope 
of bettering the condition of the country and of lessen- 
ing the tide of emigration to America. J’ Jilustra- 
_zione Italiana, of Milan, publishes an account of the 
arrival of the first detachment of peasants taken to 
Eritrea, at Asmara, a small town near the Red Sea. 
It is written by some one already resident there and 
familiar with the country and the colonization scheme. 
We have taken from the articles some of the most im- 
portant details respecting the colonists and their future 
home. 

The company consisted of nine families, fifty-seven 
persons in all, twenty four of them strong laboring 
men, ‘They are from Lombardy, Milan, and Sicily, 
and were under the leadership of Baron Franchetti, 
who was authorized by the Ministerof Foreign Affairs 
to take command of the expedition. The baron has 
worked with untiring zeal in behalf of this agrarian 
colonization project, and his face shone with delight 





**\ when his little company were safely landed last 








The peasants themselves were pleased with the coun- 
try from the first. Much had been said to intimidate 
them before they left their homes. They had been 
told that ‘‘on the Red Sea fire would rain upon them 

| from heaven ;” but they saw no fire and felt no more 
| heat than that of an Italian June day. 


a4 | Their steamer landed at Massaua, the largest town 


of Eritrea, on an island of the same name near the 
|}eoast. Those who wished to deter the colonists from 
starting had teld them that they would “ die of suffo- 


uses | cation at Massaua ;” but they were actually very little 


affected by the tropical temperature. They remained 
use| there only long enough to get their luggage trans- 
ferred to the train at Abd-el-Kader. From there they 
went up to Asmara on the plateau where their new 
home was to be. The women and children were 
greatly interested in the natives, the men felt of the 
soil, shelled the grain still in the fields, examined 
the native implements and began to be hopeful of the 
future. At Asmara, the men grouped themselves 
around the carts in which their wives and children 
were to be carried to their final destination, the colo- 
nial farm near Cireolo, and sang the Italian national 
hymn. The Asmarians pressed around them and in 
their way gave the strangers a welcome. 

The officials who received them at Circolo were very 
kind ; wine was offered to the adults and cakes to the 


_ wer} children. The men were melted to tears, and the 


women said, * It is too good to be true !” 
When they saw the fine grain which was being har- 





um! vested at the colonial farm and the variety of pro- 
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ducts raised, their last fears vanished and they agreed 
that the success of the undertaking was sure. 

The fact is that the Eritrean plateau is very similar 
to Italy in fertiiity and climate. The various altitudes 
will admit of their raising tobacco, coffee and cotton, 
besides grain. The country is so large that there is 
plenty of room for the emigrants without encroaching 
upon the rights of the natives. And they have been 
so much disturbed by the invasion of hostile tribes 
from the Soudan that they welcome the protection of 
a civilized government. 

The best promise of success for the colony is in 
the selection of the emigrants. They are honest peo- 
ple, and they understand that they mast not expect 
help except so far as it is necessary in the first 
months ; their own labor is to give them the owner- 
ship of the land. 

Baron Franchetti’s form of contract, approved by 
the foreign minister, is based upon the two following 
fundamental articles : 

1. Gratuitous grant in perpetual ownership of a 
farm of twenty ettari (equal to sixty acres) for a 
family is subject to the condition of residence and 
labor on the same for a period not longer than five 
years. 

2. Money advanced for seed for the first planting, 
food for the first year, farming tools and a house, is 
all to be returned at an annual rate in the form of 
labor, produce, cattle or money, with interest at three 
per cent. 

Baron Franchetti has overcome great difficulties and 
much opposition in the furtherance of this scheme. If 
this nucleus of a colony is contented and successful, so 
that large numbers of families join it, the social prob- 
lem which is at present so seriously disturbing Italy 
will find a most happy solution. 

: en “Se 
Was There a Fleod? 

One of the largest meetings ever held by the Vic- 
toria Institute, of London, England, took place in the 
third week of March, to hear that well-known ‘Nestor 
among Geologists,” Professor Prestwich, F.R.S., read 
a paper on “A Possible Cause for the Origin of the 
Tradition of the Flood,” in which he treated the sub- 
ject “from a purely scientific standpoint.” In it the 
author described at considerable length the various 
phenomena which had come under his observation 
during long years of geological research in Europe 
and the coasts of the Mediterranean. Among these he 
specially referred to having found the flints of the 
drift to be of two classes, one with bones of animals, 
carved, and interspersed with the remains of man, and 
the other, which he termed the rubbledrift, contain- 
ing bones of animals of all ages and kinds in vast 
heaps. He cited the confirmatory opinions on this 
point of Professor Geikie, F.R.S., a member of the In- 
stitute, and drew special attention to the geological 
surroundings of these strange deposits, and the man- 
ner in which the bones were found. He then referred 
to phenomena in regard to raised sea beaches, and the 
constant oceurrence of “head,” the large masses of 
transported rock, loam and loess, covering the high 
plains in Hungary and Southern Russia, and the ossi- 
ferous breccias in various localities. From the cireum- 
stances attending these and their surroundings he 
said he had been forced to the conclusion that all 
their phenomena were “only explicable upon the 
hypothesis of a widespread and short submergence, 
followed by early re-elevation, and this hypothesis 
satisfied all the important conditions of the problem,” 
which forced one to recognize that there had been a 
submergence of continental dimensions. The Age of 
Man was held to be divided into Paleolithic and Neo- 
lithic, and he considered rightly so. He concluded by 
suggesting that thus there seemed cause for the 
origin of a tradition of a flood.—Bulletin of the Vic- 
toria Institute. 
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The Yellow Calla Lily. 

The white calla lily of our gardens is well known, it 
still retaining, the original name of Calla, although 
botanists have in modern times removed it to another 
genus, which is called Richardia. Calla will, however, 
long be its common name, It has been frequently 
hinted that there are species with other colors, which 
would soon come into cultivation ; but, so far, these 
have been mere rumors. It is now definitely known, 
says Meehan’s Monthly, which is good authority, that 
there is a bright yellow species, which has been named 
by botanists Calla Elliottiana. The one in cultiva- 
tion, known as Richardia maculata, has a slightly 
yellowish tint sometimes. The new one is said to be a 
clear yellow, and has leaves spotted with white, simi- 
lar to our common maculata. Only one original plant 
was introduced, and it is sa‘d there are only a few 
propagated from it in cultivation. Ten plants were 
recently sold at auction in London, and bought by en- 
terprising florists for $2,000, which is considered the 
largest figures ever obtained for auction plants. An- 
other yellow one has been introduced under the name 
of Calla Pentlandi, which is said to differ in nevitg 
larger foliage and richer colored spathes, but wh 
has not yet been offered to the trade. 
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Cost of an Electric Light Plant, 

\n article by Mr. J. H. Talbot, in the Hngineering 
v.yazine, condensed in the Street Railway and Elec- 
, cal News, contains valuable information for city tax- 

avers or investors interested in the establishment of 
nail electric light stations. If the facts in this article 
had been given to the public several years ago, with- 
oat doubt a large waste of capital would have been 
prevented, and a great many enterprises of this kind 
now struggling under financial burdens might be in a 
prusperous and flourishing condition. Mr. Talbot 
points out how very difficult it has been for persons 
airing to establish an electric light station to obtain 
». advance aceurate and definite information regard- 
ing its cost of construction and expense of operation, 
and it is his purpose in the present article to furnish 
such information. 

\ir. Talbot estimates as foliows the cost of construe- 
tion of a plant suitable for a town of from 5,000 to 10,- 
0) inhabitants—one requiring from fifty to sixty are 
jichts for publie use, and about 1,200 incandescent 
ja:aps for commercial purposes : 

» plant of 150 horse power, including foundations, stack, pip- 


wy, DeHtIMg, CLC... cece ceeeeeceeeee —— eeeersreeeweeeeneereee $5,000 

fF) trical apparatas in station, including arc lamps, instruments, 
pie MR ainintcktne on00- + 2ceteints a6 Mebed<nettes 7,000 

Ar cireult, complete, to include poles, wire, hanging of lamps, etc., 
» the basis of say 8 miles of wire and 5 miles of pole line... 2,000 
Incandescent circuit, primary, utilizing are light poles. .. .. .... 1,000 

Converters for 500light capacity, leaving balance to be purchased 
nestled... ccsacdastedbe cose ce. coogucnsesucswonsuaneasbees 625, 

Wi up, with plain wiring—500 lighte—to include lamps and 
GUCKOED ..s ecccddcedbvccessctoc coccsecs 6000ssceees GEEpeESSe ce 1,250 
Total, excluding real estate and buildings........... -..+0. «. $16,875 


it is thus found that for a plant of the size suggest- 
ed, the promoters would have to reckon on an expendi- 
ture of capital, paid in cash payments, amounting to 
about $17,000, excluding real estate and buildings. 

Mr. Talbot next considers the cost of operating such 
a plant as compared with total earnings. He be- 
lieves that the following figures may be taken as ap- 
proximately correct: $4,250 may be reasonably counted 
upon as revenue from fifty are lamps lighted each 
night from dark until midnight, under contract with 
the city at $85 per lamp per year, and $7,300 as revenue 
from incandescent lighting ; or a total revenue of $11,- 
550, The expense of operating the plant would be, fer 
labor, engineers, firemen and lamp trimmers, $2,160; 
fuel, estimated at 750 tons of coal at $2.75 a ton, $2,062 ; 
for are lampsand carbons, incandescent lamp renewals, 
$1,100; tax and insurance, $600 ; collections, bookkeep- 
ing and stationery, $500; repairs, contingencies and 
sundries, $560; allowance for depreciation, 74¢ per cent 
on $12,000, $900; or a total cost of operating plant of 
$7,882. Deducting the operating expense from the 
revenue, it is found that there is an apparent profit of 
$3,668. The cost of real estate, of building and of steam 
power plant depend largely upon local conditions, and 
no estimates of the items are given by Mr. Talbot. 








Natural History Notes. 

The Flight of Bees.—According to Prof. Marey’s 
graphic method, bees make 190 wing-beats per second. 
His method consists in fastening a bee in such a way 
that its wings are free to move, one of them lightly 
touching a rotating cylinder covered with « smooth 
and lightly blackened paper. Prof. Landois, who has 
studied the sound apparatus of many animals, thinks, 
from the pitch of the sounds made by the vibrating 
wings, that they move to and fro at the rate of 400 
vibrations per seeond—more than double those claimed 
by Marey. 

According to Prof. Marey’s figures, 190 wing-beats 
per second would carry the bee over a distance of one 


ile per minute, If Prof. Landois is right, the dis-|. 


tance would be two miles. According to these esti- 
tates, it will not be far from the truth to say that bees 
fly about thirty miles an hour, and that, during an 
absence of twenty minutes from the hive, they fly about 
ten to twelve miles. Most observers, however, are in- 
clined to think that bees do not fly more than from 
eighteen to twenty miles an hour, because the wing- 
beats of a bee in freedom and under the observer's in- 
strument are not the same. 

Every one has observed the comparatively slow flight 
of the bee when returning home loaded with honey 
and pollen. Practical examination shows that experi- 
‘nents of this kind are not entirely reliable. Better re- 
‘ults are obtained by observing bees in districts where 
bees were never before found, or by introducing yellow 
bees were only gray or brown ones are known, or vice 
versa. In such cases it has been seen that the bee 
tever went more than from four to five miles away at 
the most. ‘The usual distance was two miles. One in- 
‘tance is known in which a beekeeper, on an island 
— miles from the coast of Texas, found that his 

ces went to the mainland for honey and pollen. A 
Practical beekeeper does not expect any great results 
‘rom flower fields three miles away. They should be 
Ho hore than two miles distant in a straight line. 

he Production of Sownd among the Ants.—That 
“uts have some means of communicating with each 
other is well established. The experiments of Landois 
“nd those of Lubbock suggest that this communication 





is carried on by means of sounds produced and heard 
by these small creatures, but which the human ear is 
incapable of appreciating, The observations of Mr. C. 
Janet, published in Ann. Entomol. de France (vol. 
Ixii., p. 159), show that certain species of the Formicidae, 
notably Myrmica rubra, L., and Tetramorium caspi- 
tum, L., are in the habit of making a stridulating 
noise, probably by reciprocally rubbing superficial parts 
of the body. A demonstration of this fact is very sim- 
ple. On a small pane of glass put a ring of soft putty, 
and after carefully dropping in the middle of the ring, 
by means of a funnel, a mass of ants freed from bits of 
earth or vegetable matter, quickly cover them with a 
second pane of glass and press it down until there is 
just barely room between the two pieces of glass for 
the ants to move. If provision has been made for re- 
newal of air, the jimprisoned ants will live for several 
days. On holding this little box of ants to the ear and 
listening attentively, a murmur is heard very similar to 
that made by a liquid boiling gently in a closed vessel, 
and before long distinct stridulations can be heard in 
the midst of the murmuring. These sounds are heard 
only when the ants are disturbed. 

Mr. Janet concludes that the numerous rugose sur- 
faces which are found on the body of ants in such 
places that two of them can be rubbed together are 
probably the organs which produce the stridulating 
sounds of the Formicid#. These rugosities have other 
uses. For instance, those about the articulations serve 
to hold the body stiff at will at that particular point 
—an advantage to the animal in pushing or carrying 
heavy weights up steep slopes-— Revue Scientifique. 

Courtship among the Flies.—Mr. J. M. Aldrich has 
made some observations upon this subject, which he 
records in the January number of the American Natu- 
ralist. The dipterous family, Dolichopodide, perhaps 
surpasses all other families of animals in the variety 
and complexity of the sexual adornments of the males. 
Probably three-fourths of the species offer well marked 
peculiarities which distinguish the male at a glance. 
A new species found at Moscow, Idaho, has the fore 
tarsi in the male exceedingly elongated and slender, 
with the last joint in the shape of a comparatively 
large, oval, black disk. The tarsi of the female are of 
the ordinary simple structure. The maneuvers of the 
male in courting the female were observed by the 
author. The fly places himself in front of the female 
within half an inch, rapidly vibrates his wings, gives 
his forefeet an up and down motion, raising them sim- 
ultaneously above his head, and brings them down 
with a slight force, this movement recurring in about 
half a second, during some ten seconds. The female 
hastily moves away a few inches, when the male has to 
repeat the movements described. The author was 
much impressed by the perfect coincidence of these ob- 
servations with Darwin’s theory of sexual selection. 
The reluctance of the females and the corresponding 
ardor and persistence of the males being carried to an 
almost incredible limit. 

The Number of Plants of the World.—In a paper by 
Prof. P. A. Saccardo (in Atti Cong. Bot. Internaz.), 
translated by Mr. R. Pound for the American Natu- 
ralist, the author estimates the true number of species 
of plants known up to the present time as 173,706; that 
is, 105,231 phanerogams and 68,475 cryptogams, thus 
distributed : 


TE A. ois cnlidhivanncdiastecsieneeaiaaren 105,231 
Sl ecnentsdiantconsapesheqnee .+«, sasttnaskianednyones 2,819 
Equis., Marsil., Lycopod.............cceeseeccsceeeeveeeens 565 
BNE we beck ben tbccdcvsdecwe-covessctdssdndeeeeatencde 7. 4,009 
BRsde kh tl kcdcdcccdien ce) ccddbocdeceddedtsnecdics 8,041 
I 00 560 00sdcsbeoccvcccqnnson ecbedaibee «+ ~ oy) setee 5,600 
BE oss cvcedececcccccs cocncebesbotbeedpcentscnsvescines 39,608 
BI a 000 0. 0.00.000000000020006. soc nencesccogoccccoraeseceese 12,178 

DOO, .ncapecccscegnpdeoctevecesesied Piwes 178,706 


As regards the entire number of species that inhabit 
the globe, “‘I think,” says the author, “we shall not 
go far astray in estimating that the flora of the world, 
when it is completely enough known, will consist 
of at least 385,000 species of plants (that is 250,000 
fungi and 135,000 species of other plants). If one wish 
only to reduce to 15,000 the species that will appear in 
these other groups (not fungi), the sum total of plants 
would ascend to 400,000 species at least.” In conclu- 
sion, Prof. Saccardo, judging from the rate of progress 
made up to the present time, thinks 150 more years of 
research ought to run before we reach a problematical 
number of 400,000. 

The Thorns and Prickles of Plants.—We distingvish 
in plants two kinds of prickles, those provided with 
conducting bundles and those that have none. The 
first have a central cylinder which connects them with 
the organ that carries them. They are transformed 
branches or folier organs, and are commonly designated 
as thorns and spines. The second are of purely cortical, 
or even epidermic, origin, and are called prickles. Mr. 
A. Lothelier has undertaken an anatomical study of 
these two kinds of very distinct organs in considering 
successively, among thorns or spines, those that possess 
the morphological signification of branches and those 
which, being of folier origin, represent leaves, or merely 
the teeth of leaves, or sti sules. 

Mr. Lothelier has thus not only ascertained the exact 


their entirety, but has established the exact origin of a 
certain number whose true morphological nature was 
unknown or doubtful. 

For example, it is now established that the prickles 
of Xanthoxylum planispinum and fraxineum, as well 
as those of Capparis spinosa, are prickles, properly so 
called; that the spines of the stalk of Yanthium spino- 
sum have the value of floral peduncles concrescent 
with stipules; and that the prickles of the burs of 
Castanea vulgaris, like those with which a large num- 
ber of fruits are provided (Datura stramonium, 
4isculus hippocastanum, Ricinus communis, ete.) 
represent the teeth of leaves. 

In all these, and in many other cases, the anatomy 
alone permitted of drawing precise conclusions. It 
was impossible, through external characters, to legiti- 
mately prejudge the value of the organ simply from its 
position upon the plant. 

In a general way, the results of Mr. Lothelier’s work 
may be stated as follows: 

The spine, when it is due to the transformation of a 
branch, owes its power of resistance and its hardness 
especially to the great development of the central cyi- 
inder and to the energetic sclerification of the pith, 
which increases more and more from the apex. It is 
only quite rarely that the pericycle presents a marked 
sclerosis at the same time. On the contrary, in the 
spine that is derived from the leaf, the supporting tis- 
sue is in most cases principally formed of the sclerous 
sheath of the pericycle. The central parenchyma un- 
dergoes but a relatively slight scleritication. The 
stereoma is here found in a zone intermediate between 
the center and the epidermis. 

In prickles, which exhibit a great uniformity of 
structure, the stereoma is, with rare exceptions, com- 
pletely relegated to the exterior. As for the origin of 
these prickles upon the bark, it is, according to the 
species, of greater or less depth. While superficial in 
the roses, the mother cells may, in the Rubi, for ex- 
ample, be contiguous to the endodermis. In this latter 
case, we may, if we desire, see a transition between 
prickles and spines. 
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Oil from Leather Waste. 
A French contemporary of IJndustries contains a 
paper on the oily matter extractable from leather. 
The composition of such leather is given as follows: 
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The crude leather is boiled with water, and squeezed 
until dry under hydraulic presses. The greasy liquor 
is then treated with sulphuric acid and the purified 
grease floats on the surface, whence it is decanted off 
hot and run into barrels to cool. The yield in 
practice is about 12 percent. It can, if necessary, be 
still further purified by washing with dilute sodium 
carbonate solution. Thus obtained the fat is yellow, 
melts at 27° C., and has a*powerful odor of hide. It has 
a strong tendency to granulate and separate itself 
from a reddish bi§wn liquid, similar to goose fat oil. 
Its odor prevents its being used in soap making, un- 
less it be very thoroughly saponified. Its composition 
is as follows: 


100 


When distilled it is converted into almost colorless 
fatty acids. 

ee 
The Corinth Ship Canali, 

According to a recent report of the Br:tish acting- 
consul at Patras, the Corinth ship canal is up to the 
present but little used. Between the opening of the 
canal in November and the end of February, the only 
vessels passing through have been a few ships of war, 
some yachts, and about 200 small Greek sailing craft, 
although the canal is open to vessels of all nationali- 
ties not over 65 feet 744 inches wide and drawing not 
more than 28 feet 834 inches of water. The tolls 
charged are as follows: Mail and passenger steamers, 
either going to or coming from] the Adriatic Sea, pay 
15 cents per register ton and 20 cents for each passenger 
carried, both in gold. 

The dimensions of the canal are : Length, 3 miles 7+, 
furlongs; breadth at surface, 80 feet 844 inches; breadth 
at bottom, 68 feet 11 inches; depth, 24 feet 3 inches. 
The usual strength of the current in the canal is about 
one knot, occasionally rising to from two to three knots 
an hour, when great care in the navigation is required 
to prevent vessels from bumping against the steep 
sides of the canal. Although some additionai iights 
have been placed in the Gulf of Corinth, steamship 
companies require still better lighting before deciding 








structure of organs as yet incompletely examined in 


finally to adopt the canal route. 
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AN INCLINE ELEVATOR AND DUMP. 

This improvement comprises a derrick of simple but 
strong construction, forming inclined tracks, on which 
travels a car having wheels in different planes, there 
being at one end a low down dump where the car re- 
ceives ite load, and the contents of the car being auto- 
matically discharged into a chute at the upper end of 
the incline. The invention has been patented by Mr. 
Samuel E. Kurtz, of Greenfield, Iowa. The large view 
shows the application of the improvement, Fig. 1 rep- 
resenting the car dumping its load, and Fig. 2 the bot- 
tom of the incline, where the load is received, below 
the level of a dumping platform, upon which a loaded 
wagon may ‘be readily driven. At the bottom of the 
inelined tracks are upper and lower parallel tracks, the 
upper tracks being narrower than the lower ones, and 
the car comes to a level at the point where it receives 
its load, as the rear wheels run down to the lower 








KURTZS ELEVATOR AND DUMP. 


tracks without striking the upper tracks. The car is 
drawn up by a cable passing around a pulley on a cross 
bar at the upper end of the tracks, thence back and 
around a pulley on the ear, and again around a pulley 
on the cross bar, from which the cable leads over guide 
pulleys to a point convenient for attachment to a 
whiffletree or the axle of a wagon, so that the team 
bringing the load may furnish the power by which it 
is elevated and dumped. At the front lower corner of 
the car is a downwardly swinging door with end flanges 
overlapping the sides of the car, and adapted to drop 
into connection with a chute delivering to the desired 
receptacle in the usual way. The door is held normal- 
ly closed by gravity catches, which are automatically 
released when the car is pulled up to its limit, the door 
being automatically closed again as the car rolls back- 
ward. A counterweight is arranged to prevent the too 
rapid descent of the cur, and a rack is also arranged in 
the framework and a pawl and ratchet on the car. 
This elevator is very inexpensive to build, costs noth- 
ing for power, and is designed to be especially useful vo 
farmers and others for elevating materials into storage 
bins and for similar purposes. 
—_—_-——_—_——__s~-+-o> & 
POLISHING AND BUFFING LATHE. 

The lathe shown in the illustration is designed for 
heavy work. It has extra long babbited boxes, giving 
the spindle safficient bearing to insure 
stiffness. The width of head is reduced 
to facilitate work upon large irregular 
pieces, and it ie especially adapted for 
bieyele, stove, chandelier or car trim- 
mings work, permitting the use of a large 
wheel without jar or spring. The lathe 
is made in several sizes, with detachable 
steel taper ends in the next lower size to 
take the smallest brush or buff. They 
are designed to be run at a higher speed 
than any in the market. They are made 
by the Hanson & Van Winkle Company, 
of Newark, N. J. 
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Money Value of Hands and Fingers. 

The following estimate of the relative 
value of the hands and of the several fin- 
gers is taken from the British Medical 
Journal: According to ascale drawn up 
for the Miners’ Union and Miners’ Acei- 
dent Insurance Companies, of Germany, 
the loss of both hands is valued at 100 
per cent, or the whole ability to earn a 
living. Losing the right hand depreciates 
the value of an individual as a worker 70 
to 80 per cent, while the loss of the left 
hand represents from 60 to 70 per cent of 
the earnings of both hands. The thumb 
is reckoned to be worth from 20 to 30 per 
cent of the earnings. The first finger of 
the right hand is valued si from 14 to 18 
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per cent, that of the left hand at from 8 to 18°5 per 
cent. The middle finger is worth from 10 to 16 per 
cent. The third finger is valued at no more than 7 to 
9 per cent. The little finger is worth 9 to 12 per cent. 
The difference in the percentages is occasioned by the 
difference in the trade, the first finger being, for in- 
stance, more valuable to a writer than to a digger.— 
Food, 
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Rallway Bates in India, 

In the United States we are apt to consider our 
railroad rates as lower than those of other countries, 
and this is probably true of freight, but in passenger 
| Fates the Indian railroads go far below ours. The 
| government report on Indian railroads for the year 
|ending March 81, 1898, which has lately been issued, 
| gives the average rate on all freight at 1°0283 cent per 
ton mile; our rate for 1892-98, according to the Inter- 
state Commerce Commission reports, was 0°898 cent. 
Our average on passenger business, however, was 2°126 
cents per passenger mile, while the Indian railroads 
charged only 0°645 cent. This rate was in silver, but 
it must be remembered that wages and other charges 
are paid in silver also, though imported machinery 
must be paid for in gold at a premium. The lowest 
average rate was found on the Madras Railway; it 
was 0°414 cent per passenger mile. This rate would 
give fares in this country of about 37 cents from New 
| York to Philadelphia, 99 cents from New York to 

Boston, about $3.75 from New York to Chicago, and 
about $14 from New York to San Francisco. 
| ‘These low rates are made both possible and profit- 
able by the dense native population which furnishes 
the railroads with an enormous number of passengers 
who are satisfied with the cheapest kind of accommo- 
dations, provided the charge is low. Over 95 per cent 
of the passengers are carried in the fourth-class cars, 
which are used only by the natives, and hardly 1 per 
cent use the first-class. While in this country the 
average passenger train load is 42 persons, on all the 
Indian roads it was last year 231, or over five times as 
large, while in one case—the East Indian Railway— 
the average was 247 persons.— Hng. and Min. Jour. 
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Smoke Prevention, 

In a recent experiment at Glasgow, Scotland, Hngt- 
neering Mechanics says the coal used showed 81°40 per 
cent gas, tar, etc., 48°70 per cent fixed carbon, 0 84 per 
cent sulphur, 6°56 per cent ash, and 12°50 per cent 
water. Before treatment analysis showed that the 
products of combustion contained 58 grains of sul- 
phuric acid per 100 cubic feet, and after treatment 2°8, 
while in another case the reduction was from 9°5 to 
42. Astosoot, the first test showed a decrease from 
73°5 grains to 2, and the other test from 283 to 1°5 
grains. In other words, from 94 to 97 per cent of the 
soot was removed and fully a half of the sulphuric 
acid. Tests showed that the draught was not affected, 
being 5 inches in the flue and 4 inches in the chimney. 

A Babcock & Wilcox boiler was used, driving a 220 
horse power engine, and consuming 8 tons of coal and 
a 4 ton of scraps and chips. Before entering the 
usual chimney the gases ascend a short brick flue, and 
then descend a fine of steel plates dipped at a high tem- 
perature in a tar composition, entering the ordinary 
stack at the bottom. At the bottom of the ascending 
flue isa jet of steam at boiler temperature, while at 
the top of the descending flue is a fine spray of water. 
The carbon is thus separated, and, with the water, 
drops into a sump at the foot of the descending flue, 








being thence carried off in pipes. 
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AN EXTENSION LADDER FOR SLEEPING CARS. 

How inconvenient it sometimes is, especially for the 
aged and the feeble, to reach the upper berth in a 
sleeping car, has often been noticed by travelers on 
our railways. To obviate such inconvenience, and 
enable the traveler to readily get into the upper berth 
and descend therefrom, is the object of the improve- 
ment shown in the illustration, which consists of an 
extension ladder adapted to be folded and swung out 
of the way when not in use. It has been patented by 
Mr. John B. Holbrook, D. K. E. House, Ithaca, N. 
Y. Upon the usual removable transverse partition 
separating the upper berths from each other is a 
hinge connected with an arm or bar forming the upper 
end of the ladder, which is made in sections adapted 
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HOLBROOK’S EXTENSION LADDER FOR SLEEPING CARS. 


to slide upon each other. When swung outward the 
ladder drops down nearly to the car floor, just outside 
the lower berth. To facilitate folding the ladder, a 
tape extends from the lower rung of the bottom sec- 
tion up through the several sections, passing through 
an eye to a spring-pressed drum fixed within con- 
venient reach. By pulling on this tape the occupant 
of the upper berth can readily fold the ladder, which 
is then swung inward against the side of the partition. 
When the car is made up in the morning, the partition 
board is stored with the ladder attached. 
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High Railway Speeds. 

High speeds on railways formed the subject of the 
inaugural address of M. Du Bosquet, president of the 
French Society of Civil Engineers. He states that the 
reason speeds are not maintained on the level is because 
the engines are not sufficiently powerful for this, Some 
experiences with the dynamometer made with speeds 
from 87 to 75 miles, and of which the results have been 
extended to greater speeds, show that for the same 
motive force of 17°2 Ib. per ton, a train reaches a speed 
of 75 miles on a decline of one-half of one per cent, 57 
miles on the level and 31 miles on an incline of one-half 
of 1 pereent. To increase the average speed by a smal! 
amount, the power of the engines must be much great- 
er. If 800 horse power is sufficient to draw a train at 
75 miles an hour up an incline of one-half 
of 1 per cent, 2,960 horse power will be 
required to draw the same train up the 
grade at a speed of 125 miles per hour. 
In high speeds the weight of the engine 
per horse power generated is important, 
as there is always a limiting speed beyond 
which the engine cannot draw itself, let 
alone a train. Really high speeds, the 
speaker stated, will be obtained only by 
diminishing the weight, per horse power, 
of the locomotive, and by limiting the 
load to be hauled to a minimum.—Rail- 
way Engineering and Mechanics. 


copayeansip Qantas 
Protection against Serpent Bites. 


Dr. Calmette is continuing, at the Pas- 
teur Institute, a series of interesting ex- 
periments on the poison of serpents 
commenced by him while residing in 
Cochin China. He has obtained excel- 
lent preservative effects by inoculating 
or injecting viper’s blood in various ani- 
mals. He treats it first by heat or by 
chemical agents, such as hyposulphite 
of soda. His theory is that venomous 
animals are unaffected by their own poi- 
son. His results confirm those recently 
obtained by MM. Phisalix and Bertrand 
at the laboratories of physiology and 
chemistry at the Paris Museum. 
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Egypt in the Time of Moses. 

We are only to understand the height of 
civilization to which Egypt and other ancient countries 
.round the Mediterranean bad attained even before 
the time of Moses, says Sir John William Dawson, in 
the Bapositor. Maspero and Tomkins have illustrated 
-ye extent and accuracy of the geographical knowledge 
\( the Egyptians of this period. The latter closes a 
paper on this subject with the following words : 

“The Egyptians, dwelling in their green, warm river- 
-ourse, and on the watered levels of their Fayoum and 
Delta, were yet a very enterprising people, full of ‘curi- 
osity, literary, scientific in method, admirable deline- 
ators of nature, skilled surveyors, makers of maps, 
-rained and methodical administrators of domestic and 
foreign affairs, kept alert by the movements of their 
-reat river, and by the necessities of commerce, which 
coreed them to the Syrian forests for their building 
-imber, and to Kush and Pun for their precious furni- 
‘ure woods and ivory, to say nothing of incense, aro- 
matics, cosmetics, asphalt, exotic plants, and pet and 
-trange animals, with a handred other needful things.” 

The heads copied by Petrie, from Egyptian tombs. 

how that the physical features of all the people in- 
abiting the surrounding countries, as well as their 
.anners, industries, and arts, were well known to the 
Egyptians. The papers of Lockyer have shown that 
long before the Mosaic age the dwellers by the 
Euphrates and the Nile had mapped out the heavens, 
ascertained the movements of the moon and planets, 
established the zodiacal signs, discriminated the poles 
of the eeliptie and the equator, ascertained the law of 
eclipses and the precession of the equinoxes, and, in 
fact, had worked out all the astronomical data which 
can be learned by observation, and had applied them 
to practical uses. Lockyer would even ask us to trace 
this knowledge as far back as 6,000 years B. C., or into 
the post-glacial or antediluvian period; but, however 
this may be, astronomy was a very old science in the 
time of Moses, and it is quite unnecessary to postulate 
a late date for the references to the heavens in Genesis 
or Job. In geodesy and allied arts, also, the Egyptians 
had long before this time attained toa perfection never 
since excelled, so that our best instruments can detect 
no errors in very old measurements and levelings. The 
arts of architecture, metallurgy, and weaving had at- 
tained to the highest development; civilization and 
irrigation, with their consequent agriculture and cat- 
tle breeding, were old and well understood arts; and 
how much of science and practical sagacity is needed 
for regulating the distribution of Nile water, any one 
may learn who will refer to the reports of Sir Colin 
Seott Moncrieff and his assistants. Sculpture and 
painting in the age of Moses had attained their acme, 
and were falling into conventional styles. Law and 
the acts of government had become fixed and settled. 
Theology and morals, and the doctrine of rewards 
and punishments had been 
elaborated into complex 
systems. Ample material 
existed for history, not 
only in monmeents and 
temple inscriptions, but in 
detailed writings on papy- 
rus. Egypt has left a 
wealth of records of this 
kind, unsurpassed by any 
nation, and very much of 
these belongs to the time 
before Moses; while, as 
Birch has truly said, the 
Egyptian historical texts 
are, “in most instances, 
contemporaneous with the 
events they record, and 
written and executed un- 
der publie control.” 

There was also abund- 
ance of poetical and imag- 
inative literature, and 
treatises on medicine and 
other useful arts. At the 
court of Pharaoh, corre- 
spondence was carried on 
with all parts of the civil- 
ized world, in many lan- 
guages, and in various 
forms of writing, including 
that of Egypt itself, that 
of Chaldea, and probably 
also the alphabetical writ- 
Ing afterward used by the 
Hebrews, Phenicians, and 
Greeks, but which seems 
to have originated at a 
very early period among 
the Mineans, or Punites, 
of South Arabia. Educa- 
tions were carried on in 
institutions of various 
Srades, from ordinary 
Schools to universities. In 
the latter, we are told, were 
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professors or ‘“‘mystery teachers” of astronomy, geo- 


graphy, mining, theology, history, and languages, as 
well as many of the higher technical arts. 
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AN IMPROVED CAR COUPLING. 

This coupling has a spring-pressed hook to engage 
the link, and a slide for locking the hook in open posi- 
tion, the slide being adapted to be engaged by the 
entering link. The construction is very simple, the 
cars fitted with this improvement being automatically 
coupled as they come together, while the uncoupling 











DUNLAP’S CAR COUPLING. 


may be conveniently effected without the need of train- 
men going between the cars. The invention has been 
patented by Mr. William Dunlap, of San Diego, Cal. 
Fig. 1 is a sectional view showing the hook in open po- 
sition, and in Fig. 2 the link is engaged by the closed 
hook. The hook has trunnions journaled in the sides 
of the drawhead, and its rear end has a lip pressed on 
by the end of a spring, which may be lifted by a cam 
ou a transverse shaft connected with a rod, at whose 
outer end isa handle at the side of thecar. On thesame 
end of the hook is also a second lip, above the first one, 
adapted to be engaged by a hook on the under side of a 
slide, whereby the coupling hook may be locked in open 
position. The forward end of the slide is bent down, and 
hasa head or cross-piece extending into the mouth of 
the drawhead, above the free end of the coupling hook, 
so thatan entering link will strike the head of the 
slide and move it rearward, disengaging the coupling 
hook, and permitting the spring to swing the hook up- 
ward to engage thelink. On theslide is pivotedla dog 
whose free end rests on top of the spring, and on the 
under side of the dog is a lug passing through a slot in 
the spring, the lug being adapted to be engaged by the 
cam actuated by the handle lever, whereby the slide 
may be moved forward to lock the coupling hook in 
open position. A notch in the rear end of the hook is 








BUROT’S CONTINUOUS CIGARETTE PAPER MACHINE. 


also adapted to be engaged by the end of the spring to 
lock the hook in closed position, the spring being dis- 
engaged from this notch by swinging the cam upward 
by means of the handle lever. Further particulars of 
this improvement may be obtained of Mr. KE. M. Rein- 
hardt, C Street, between 26th and 27th Streets, San 
Diego, Cal. 

Prizes for Hay and (lover Making Machines, 

In connection with the Darlington meeting of the 
Royal Agricultural Society of England for 1895 the fot- 
lowing prizes are offered by the Royal Agricultural 
Society of England for: Class I.—For the best hay 
making machines, first prize, $100; second prize, $50. 
Class II.—For the best clover making machines, first 
prize, $100; second prize, $50. All prizes are open to 
general competition. The trials will teke piace during 
the hay harvest of 1895, on land selected by the society 
in the neighborhood of Darlington. The necessary 
arrangement for the grass and clover crops required for 
the trials will be made by the society. Notice of the 
place and date of the trials will be posted to every com- 
petitor as soon as they are fixed. Every competitor 
must himself provide for the delivery of his machines 
on the trial ground, and for the removal of the same 
after the trials. Horses will be provided by the society 
to work the machines during the trials, but eompeti- 
tors who desire it may provide their own horses. Every 
machine must be delivered at the depot on the trial 
fields in proper working order not less than two days 
previous to the commencement of the trials. The com- 
petitor will find one attendant to drive and work each 
machine. Any assistance given by the competitor him- 
self or other workman will be noted by the judges. 
The order in which the several machines will be tested 
will be determined by the stewards, who will decide 
by lot. Machines are not to be worked under con- 
ditions as to weather and crop when sach machines 
would not be used in the actual work of a farm. The 
attention of the judges and engineer will be par- 
ticularly directed to the following matters: Price ; 
weight; simplicity, strength, and construction; efficient 
protection of the gearing, and freedom of the machine 
from choking; excellence of work in turning and light- 
ening up of the crop without damaging it; draught in 
work. Should the judges find any of the machines to 
be of practically equal merit, they are empowered to 
bracket them as equal, and so divide the prize money. 
Entries for the prizes in any of these classes must be 
made on or before Monday, Apri! 1, 19895, and must be 
accompanied by a deposit of $5 for each entry. 
ll 
CIGARETTE PAPER. 

Cigarette paper is a superior article, presenting 
numerous qualities. Good cigarette paper should be 
very thin, very uniform as to pulp, and very strong 
and resistant. It ought not to become disintegrated 
when it is slightiy wet; in 
burning it should leave but a 
small quantity of ashes, and 
not give out a disagreeable 
odor; and, finaily, in burn- 
ing, it should not disengage 
substances injurious to the 
health. 

Superior cigarette paper is 
manufactured exclusively 
from linen rags. It weighs 
914, 10 and 15 grammes per 
square meter. In burning it 
emits no odor. 

Ordinary cigarette paper is 
manufactured from substi- 
tutes. Its pulp often con- 
tains a certain amount of 
wood pulp, especially the 
paper designed for export. 
Such paper is heavier and 
weighs from 12 to 20 grammes 
to the square meter. In burn- 
ing, it may emit a siight odor, 
because the wood pulp con- 
tains resin, the combustion of 
which disengages gases offen- 
sive to the smell. In reality, 
the odor is perceptible only 
in paper containing iarge pro- 
portions of wood pulp. Apart 
from that, the quantity of 
resin contained in the paper 
is so small that the combus- 
tion always proceeds nearly 
without oder. 

In its broad lines, the manu- 
facture of cigarette paper 
does not differ from that of 
ordinary fine paper. A single 
point is special, and that is 
the finishing, which has to 
take a long time and be well 
done. The pulp must be 
finished slowly, progressively, 
and with as short fibers as 
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possible. The duration of the process, which is ex- 
ecuted in improved vats, varies between 15 and 30 
hours, and it is upon it that depends the weight to the 
square meter. 

It requires a special manipulation and perfect ma- 
chines to obtain a sheet of paper presenting great 
strength with a pulp composed of so short and so 
divided fibers. 

By way of example, we give a figure of a continuous 
machine for cigarette paper constructed by Mr. Burot, 
of Angouleme. 

This machine comprises the following apparatus : 
1. Three mixing machines, with scoop wheels, in which 
the discharge is regulated by a gate. The two wheels 
are provided with copper scoops and serve, one of 
them for the pulp and the other for the water. 2 A 
distributing chest, with an agitator serving to mix the 
water and pulp well before passing to the sand col- 
lector. & A revolving and rocking sand collector, 
easy to clean. 4 Two pulp strainers whose shake- 
motion is noiseless. 5. A table with a cloth 11 meters 


in length, and with a carriage combined with the | 


apron, so that the size can be changed during the 
travel of the paper, thus permitting of reducing cut- 
tings. 6 Two suction apparatus, operating through 
atmospberic pressure, for extracting water from the 
sheet of paper. 7. A pulp roller, or “ dandy,” for press- 
ing out the water from the paper. 8. A wet orcouching 
press, whose rollers are of cast iron, and whose adjust- 
ing screws are provided with rubber cushions, so as to 
render the pressure elastic. 9 A suction apparatus 
for the felts of the couching rollers, and designed to 
remove the air from between the paper and the felts, 
in order to prevent blisters. 10. A squeeze roll. 11. A 
battery of five 1°2 meter driers. 12. A second battery. 
13. Two superposed reels permitting of winding two 
sizes of paper at once. 

The operation of this machine is very simple to any 
one who has visited a paper mill or who saw the paper 
machines of the Exposition of 1889. 

We shall now give some practical information as to 
the various qualities of cigarette paper that will prove 
of a certain utility to consumers. 

The shade of the paper is not of much importance. 
Ordinarily, cigarette paper possesses the natural color 


of the pulp of carefully bleached rags, blued or not) 


with ultramarine. Some manufacturers, however, give 
it a chamois color. This color is in very much demand 
in Russia. 

The thickness is of some importance. We have 
already said that good paper weighs 10 grammes to 
the square meter. The pulp should be fine and regu- 
lar, and the thickness should be very uniform through- 
out the entire surface. The consumer greatly appre- 
ciates such qualities. 


The strength is of still more importance. It is upon 
this that often depends the commercial value of a 
paper. For use, resistance in a transverse direction is 
required. 


The tenacity of cigarette paper diminishes, as a 
general thing, when its weight increases. This is 
easily explained, because only rags are employed in 
the fine papers, while into thick papers a certain pro- 
portion of wood pulp enters. 

The ashes jeft by the combustion of cigarette paper 
merit attention. The less ashes a paper leaves, the 
easier its combustion; but the differences are slight. 
Cigarette paper leaves from 0°5 to 1 per cent of ashes, 
It is, therefore, formed of pure fibers, since filtering 
paper, prepared chemically, and with the greatest care, 
leaves from 0°10 to 0°22 per cent of ashes. 

The ease of combustion of the paper is judged of 
from the ashes that it leaves after burning. In order to 
increase such combustion, certain manafacturers im- 
pregnate their paper with a very small quantity of 
saltpeter or chlorate of potash. In no case should 
cigarette paper after burning leave any residua of 


carbon. Such a paper ought to be rejected. 
Finally, let us be permitted to put an end to a 
legend: The injurious effect of the paper upon 


the health. Were there any danger, it might proceed 
from two causes: (1) From the products of the com- 
bustion of the paper itself; (2) from the presence of 
poisonous materials in the paper. Of the products of 
combustion, there could be no question, since, in the 
conditions in which the combustion takes place, there 
is produced only water or carbonic acid. The pres- 
ence of poisonous substances is a myth, for supposing 
that traces of them are found in the ashes, as cer 
tain analysts have advanced, that would consti- 
tute but an infinitesimal! proportion of the same mate- 
rial in the paper; so smokers can be assured in ad- 
vanee that cigarette paper is absolutely innocuous to 
the health. 

We shal! not speak of special cigarette papers, such 
as those prepared with tar, amber, essential oils, etc. 
These are prepared like ordinary paper, but are cov- 
ered, nearly at the end of the manufacture, with such 
substances, either by a special bath or by means of 
rollers..—La Nature. 
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THE loss of champagne, by bursting bottles, some- 

timee amounts to as much as 2 per cent. 
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The Static Effect in Incandescent Lamps. 
To the Editor of the Scientific American: 

In No, 5987, A. E. 8. refers to “northern lights in 
miniature,” produced by holding an incandescent lamp 
over a belt in motion, and states that after replacing 
the lamp in its socket it immediately burned out. I 
have repeatedly produced the same effect by develop- 
ing static electricity by walking over a carpeted floor 
and touching the lamp with my hand. Met almost in- 
variably with the same result of losing a lamp by the 
experiment. What is there about this static electric 
display in a vacuum that destroys carbon filaments ? 

Faribault, Minn. A. C. R. 

a Ne eel tae 

A Primary Battery for Incandescent Lamps. 
To the Editor of the Scientific American: 

Having often read in the “ Notes and Queries” of 
| the SclENTIFIC AMERICAN questions of amateurs ask- 
ing how to light a small incandescent lamp for a few 
hours a day, the answer generally referring to bichro- 
mate and storage cells, the construction and manage- 
ment of the latter requiring some skill, I propose to 








| the amateur electrician the following primary battery 
\(a modification of the Fuller battery), mounted and 
|sold by the firm of Dalle Molle & Co., Rome. 


The 
electrodes are zinc and carbon, the former excited by a 
eoncentrated solution of sal ammoniac, the latter (in- 
closed in a porous cell) depolarized by the following 
simple solution: 100 grammes of sulphuric acid are 
poured into the porous cell, which is then filled with a 


liter. To restore the action of the battery, sulphuric 

acid and bichromate of potash may be added. The 

zincs must be amalgamated. It is also advisable to 

paraffine the upper part of the porous cell. I tried 

several batteries, but this is certainly the best for small 

lamps. F. HAUSHAHN. 
Propaganda, Rome, Italy. 
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A Cure of Snake Bite. 
To the Editor of the Scientific American: 

Last fall, in company with Mr. H. Carlos, of Cape 
Gracias, Nicaragua, 1 was coming down the River 
| Pis-pis in the Sumo country, from the Constancia 
gold mine. Stopping oneevening ata Sumo Indian 
village, we found that the chief had been bitten on the 
foot by a tomagas, the most venomous snake in this 
country. The man was in the most pitiable condition. 
Thin, watery bleod was issuing from his mouth, nose, 
ears, and even from the tattoo marks on his arms and 
breast. His urine was also discolored by blood. 

The people were all clamorous for us to give him 
some Merican seekia (American medicine), knowing 
that we always carried a medicine chest with us. It 
happened that we had been discussing that same day 
the various remedies for snake bites, and Mr. Carlos 
had said that he heard that to cauterize the wound 
with carbolic acid and give the same internally 
was a sure cure. After explaining to them that it 
had been so long since he had been bitten it might 
not be possible to cure him, we decided to try the 
above cure. The question was how much to give him. 
We decided upon three drops dissolved in glycerine, in 
balf wineglass of water. We gave him two doses at an 
interval of half hour that evening. Two hours after the 
second dose we gave him an emetic that greatly re- 
lieved him and he soon went to sleep. 

The next morning we gave him another dose of the 
acid and left him. 

I was on my way to the World’s Fair and have just 
returned. Mr. Carlos has got back from another trip to 
the mine, and tells that our patient is fully recovered, 
and that he had successfully treated another one the 
same way. Gro. B. PENsE, Supt. 

La Constancia Gold Mine, Pis-pis, Nicaragua, C. A. 











The Mines eof Bauxite in Ireland, 


The mineral bauxite was practically unknown before 
the year 1870. In 1872 Messrs. George G. Blackwell 
and Alexander Sutherland arranged a lease with the 
Marquis of Downshire for a very large royalty, consist- 
ing of 2,000 to 3,000 acres, and ina year or twoafterward 
produced a splendid quality of bauxite, testing about 
54 per cent alumina in the dry state and from 11¢ to 
1°%4 per cent iron. The demand for this mineral was 
then very limited, but as chemistry progressed there 
came numerous demands for its use in the manufacture 
of alum, sulphate of alumina, and alum cake, and for 
this purpose the property was developed and levels 
were driven, which produced large quantities of baux- 
ite. At this time there was a large demand for beet 
root sugar, in the manufacture of which the manufac- 
turers discovered that a considerable quantity of waste 
remained, which was practically useless until New- 
lands conceived the idea of running liquid sulphate of 
alumina on to the beet root waste, which immediately 
liberated the 20 per cent of sugar and transposed the 
sulphate of alumina, consequent upon the potash con- 
tained in the waste, into crystal alum. This became a 





very profitable operation, as it produced from the prac- 


solution of bichromate of potash, 80 grammes to the | 


tically waste substance a large quantity of sugar, and 
converted the sulphate of alumina into crystal alum, 
which was resalable at considerably higher figures than 
had been paid for it as sulphate of alumina, while the 
sugar was produced practically free of cost. Subse- 
quently the Bauxite Company, limited, was formed. 
Thiscompany have,in consequence of the increased 
| demand for the ore, put down a new shaft at consider 
able expense, and enlarged the tramway and depot 
tosuch an extent that they are prepared to deliver 
2,000 tons of bauxite per week. The shaft is now com- 
pleted, entirely new machinery has been erected, 
and improved and increased tram lines have been 
laid down. The ore, of the usual finest quality, has 
been struck at a depth of 146 feet, and the company is 
now prepared to supply this mineral, testing about 
54 to 57 per cent alumina in the dry state and from 
1% to 2 per cent iron oxide. This new find of bauxite 
has increased the value of the property toan extent 
that cannot at present be estimated, inasmuch as there 
is an enormous demand for the ore for the purposes be- 
fore stated, and particularly for the purpose of produc- 
ing aluminum metal, which can be done at a very low 
cost from this mineral, as wel) as the manufacture of a 
firebrick of a very refractory nature. The mines are 
situated at Strain, near Ballyclare, County Antrim, in 
the north of Ireland. The celebrated Giant’s Causeway 
isin thiscounty. The principal shipping port is Larne. 
Some of the White Star liners have called there and 
| been supplied with tonnage for their trial trips, and on 
one occasion some 900 tons were loaded in the small 
space of nine hours. Thus the Bauxite Company, 
limited, are able to supply this mineral of unequaled 
quality, and in quantities that cannot be produced 
any where else. 
What Buildings Cost per Cubie Foot, 

The American Architect of February 17 contains an 
article which will interest fire underwriters and ad- 
justers. The writer says: 

““With materials and labor at the same price, two 
buildings of the same character, although of different 
sizes, will be found to cost approximately the same per 
enbic foot; hence the cost of a proposed building may be 
closely estimated by multiplying its cubic contents by 
the kno xn cost per cubic foot of a similar structure 
, built in the same locality.” The cost of similar build- 
‘ings in other localities can be estimated according to 
| the difference in cost of labor and material. 
| ‘The cost per cubic foot of well known buildings in 
various cities was as follows : 

Rookery building, Chicago, eleven stories, iron and 
steel interior, ten passenger elevators, 32 cents per 
cubie foot. 

Monadnock building, Chicago, sixteen stories, rich 
marble work, 424¢ cents. 

Masonic Temple, Chicago, twenty stories, fourteen 
passenger elevators, rich marble work, 58 cents. 

New England Mutual Life Insurance Company’s 
building, Boston, granite, fireproof, 60 cents. 

Herald building, New York, 200x140, two stories 
and attic and damp proof basement, 46 cents. 

Six to ten story office buildings in New York, 30 to 
60 cents. 

Wainwright building, St. Louis, ten stories, 25 cents. 

Union Trust building, St. Louis, fourteen stories, 28 
cents. 

Equitable Life Insurance Company’s building, Den- 
ver, nine stories, first story marble wainscoted nine feet 
high, 42 cents. 

Ernest & Cranmer building, Denver, eight stories, 
pressed brick fronts, 17 cents. 

Crocker building, San Francisco, ten stories, steel 
skeletoned, 68 cents. 

Brown-Palace Hotel, Denver, nine stories, finished 
in iron and onyx, 30 cents. 

Athletic club buildings, about 24 cents. 

Libraries, from 36 to 44 cents. 

Dwellings, Boston, frame, eight to ten rooms, 11 
cents. 

Dwellings, Denver, first class, stone, steam heat, 27 
cents. 

Brick cottages, East, ten rooms, about 15 cents. 

Brick cottages, East, one and one-half story, 10 
cents. 
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The Worthington Pump in India. 

Some recent tests have been made of the new large 
Worthington pumping engines supplied to the Love 
Grove sewage pumping station at Bombay to the order 
of the municipality. The engines and pumps are 
capable of dealing with from 60,000,000 to 73,000,000 
gallons of sewage per day, and for the purpose of the 
trial care had to be taken to ascertain accurately the 
slipon the pamps. Mr. James, the drainage engineer 
at Bombay, says: “ In the trials that have been taken 
the sewage discharged has been measured not only by 
the pumps, but by observation in the outfall sewers, 
and the discharges as taken by floats and by inclina- 
tion due to surface of sewage come out rather more 
than the discharge taken from the pumps, less five 
per cent, and show the slip of the pumps with good 


Mite 
ooo 








valves to about three per cent. 








MAY 5 1894. } 





THE CHASE-KIRCHNER AERODROMIC RAILROAD. 

We have given considerable space in our columns 
-o the experiments with aeroplanes, as executed by 
prof. & P. Langley, Hiram Maxim and others. These 
»xperiments have led to the determination of certain 
‘acts, A flat plate or surface maintained in a horizon- 
_al position and moved horizontally through the air 
oxperiences a greater resistance to its descent than it 
would if it deseended vertically. If the surface is in- 
olined so that its advancing edge is higher than the 
ar edge, it will experience a lifting effect, and under 
proper conditions will rise upward. Such a contri- 
vance is termed an aeroplane. An aeroplane short 
n the direetion of its motion receives a relatively 
-reater sustaining effect per unit of its area than does 
alargeone. A set of Venetian window blinds gives 

he idea of a good arrangement of aeroplanes. 

In the present issue we illustrate a proposed high 
-_peed railroad, in whose operation aeroplanes take a 
vart. By this system the attainment of a speed of 150 
niles an hour is claimed to be possible, while for long 
distances a rate of 125 mles an hour is hoped for. The 
projectors hold that the railroad of the present time 

ust be supplemented by some system admitting of 
iigher speed. 

To reach this speed, curves must be abolished, as the 
centrifagal foree will be too great to be withstood. 


\ccordingly, as far as possible, the line will go right | 


across country from point to point, without regard to 
vrade. Next, the road must be free from interruption; 
there must be no possibility of any obstacle getting on 
the track. This makes an elevated structure the pro- 
per one, and the one shown in the cut has been de- 
signed to secure the essential features of strength and 
safety. It ineludes an upper and a lower pair of rails, 
and a pair of trolley wires or leads. 

The cars are of special design, with sharp ends, so as 
to encounter the minimum of air resistance. In cross 
section they are of sufficient dimensions to present the 
comforts of a Pullman car. They will have a trussed 
steel frame and metal sides, tops and floors. They 
are carried by wheels four to six feet in diameter, 
which wheels are to be placed near their tops, so that 
the cars will be virtually suspended from the upper 
rails. The axles of these wheels pass through journals 
near the ear roof. One or more pairs of these wheels 
are to have two electric motors connected to their 
axles, so as to serve as driving wheels. The speed being 
so high, there will be no trouble in using direct con- 
nected motors without gearing. 

The current is taken from each trolley wire by its 
trolley wheel, which works on an axle at about the 
level of the axle of the driving wheels. On the trolley 
wheel axle, which will be insulated, are secured col- 
lecting rings, against which brushes bear. A closed 
netallic circuit is to be used, two trolley wires and a 
pair of trolley wheels being used on each car. 

So far all is simple enough, the peculiarities of the 
system centering on the points of straightness of line, 
lowering of center of gravity of car below the rails, 
and high speed. It is essential that there should be 
no curves, and any grade met is to be climbed ; no de- 
viation of route to secure an easy grade is to be al- 
lowed. 

This will give many severe ascents to be overcome, 
and it is here that the distinguishing peculiarity of the 
system comes in. The car carries a series of aeroplanes, 
each one twenty to thirty feet long and four to five feet 
wide. They are mounted so as to be capable of setting | 
at any desired angle. At a speed of 150 miles an hour, 
a slight inclination would give them a very powerful 
lifting effect. On the level they will be kept practical- 
ly straight. When a grade is reached they will be set 
at an angle, so as to have a lifting effect. This will be 
graduated, so as to leave just enough traction in the 
driving wheels to propel the cars. It is obvious that 
the limit might be passed, and the wheels might turn 
without getting grip enough to drive the train. Here 
a eelf-regulating feature is apparent. If the wheels 
slipped, the ear would move with reduced velocity and 
the aeroplanes would lift less weight. At once the 
traction would increase and the car would move for- 
ward, so that eventually an equilibriam would be es- 
tablished. It is claimed that the amount of work 
necessary to drive a car at high speed up a grade 
would be greatly diminished by the use of aeroplanes. 

Underneath the car is a second set of wheels, ordi- 
uarily inactive. Above them is a line of rails inverted. 
By a system of levers and an air pump the engineer can 
throw these wheels upward at will, so that they will 
press against the lines of rails above them. This af- 
fords a means of increasing the traction to any desired 
extent, as the upper and Jower wheels are thus made 
'o act as the jaws of a clutch. The increased rolling 
friction thus prodaced may be applied for direct trac- 
‘on or for braking. These wheels also provide a safe- 
cuard against all swaying, or lifting of the car from 
the track by the aeroplanes. 

In the running operation the engineer will be 
cided by the nature of the ground. On the level 
he would probably hold the aeroplanes flat and inac- 
‘ve. When a grade is reached, he will incline them 
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to move up in part at least upon an inclined plane of 


air. Its acquired velocity as well as direct traction 
assist this operation. It reaches the top of the grade 
with slightly reduced velocity, but very quickly re- 
covers its loss. Ona down grade the aeroplane may 
be inactive or may be turned so as to provide an en- 
ormously powerful aeroplane brake. 

It is proposed to use alternating current motors, which 
on present lines would admit of a distance between 
power stations of some 200 miles. It is claimed for the 
system that it is as safe as the present one, has greater 
speed and equal comfort and luxury, is adapted to all 
kinds of traffic, and will be profitable. It is calculated 
that a straight line from New York to San Francisco 
would be 500 miles shorter than the present one. The 
construction of an elevated road across the continent 
seems an appallingly great piece of work, but in the 
United States to-day there are railroad bridges enough 
to givea continuous line of track from Sandy Hook to 
the Golden Gate. The absence of snow blockades and 
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boats have been run through two winters and the in 
tervening summer with entire success. The ice, unless 
over twenty inches thick, does not interfere with their 
movements, and the cars are so fastened that they do 
not roll on their trucks in the fiercest gales. This trip 
of sixty-five miles is made in five hours when there is 
no ice. 

“It seems as if the experience we have gained in this 
country ought to be made available for our comfort 
when passing between London and Paris. The dis- 
tance is less than one-third of the Lake Michigan trip, 








washouts, the abolishing of the expense of replacing 
railroad ties and of maintaining a ground track, the 
economy of the trolley system, the power to utilize 
water wherever met with near the line, are cited as 
advantages. New York and San Francisco would be 
brought within twenty-four hours of each other, and a 
route crossing Bering’s Strait would bring Paris nearer 
in point of time than it nowis by the ocean route. 
The use of the structure for pneumatic tubes, telephone 
and telegraphic wires, is obvious and is suggested by 
the projectors. 
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Electric Signaling Balloon, 

The electrically signaling balloon which Mr. E. 8. 
Bruce exhibited some two years ago, and which has 
since been approved by the British and Belgian 
governments, has now found favor with the Italian 
war department. The principle of the balloon is 
exceedingly simple. Inside a balloon with a translu- 
cent envelope a little ladder headed with six incandes- 
cent lamps is fixed, and the lamps are connected with 
a battery on the ground by a wire which runs side by 
side with the cable tethering the balloon. By means 
of a Morse system of long and short flashes, which illu- 
mine the balloon, messages can be telegraphed to dis- 
tant points, the only requisite conditions being that the 
night shall be dark and clear enough. The simplicity 
of the invention is the most striking thing about it, 
and leaves one wondering that it was discovered only 
two yearsago. The balloon which is being sent out to 
Italy, and which was on view recently at the Kens- 
ington town hall, is made of cambrie and its envelope 
is perfectly translucent. It has a diameter of 18 ft. and 
agas capacity of about 3,200 cubic feet. The lamp- 
holder for containing the six incandescent lamps, which 
are suspended inside the balloon, is in shape of a lad- 
der, to admit of easy introduction into the narrow mouth 
of the balloon. The balloon equipment includes net, 
valve top, hose for filling, sand bags, and a special ven- 
tilated case for sea transport. The signaling lamps 
are sixteen candle power, fifty-five volts, and are speci- 
ally constructed for the purpose. The signaling key- 
board contains the Bruce signaling key, with remov- 
able carbon contacts, an ammeter, a switch to turn on 
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the current to the lamps, either through the key for 
flashing signals or directly for continuous illumination, | 
a switch to throw the ammeter into the circuit, and a| 
safety cut-out. The weight of the whole thing amounts | 
to less than 150 lb., and it can be packed into a recep- | 
tacle the size of a lady’s traveling basket. | 
_———_—_——— a+ oa ooo 
Train Ferries, 

“The people of this country,” says the New York | 
Mail and Express, “have for some time been familiar 
with car ferries which transport whole trains across 
rivers or estuaries so broad and deep that the traffic | 
does not justify the expense necessary for bridging | 
them. In New York Harbor this service has been ex- 
tended, and both passenger and freight trains are reg- | 
ularly transported by boat the length of the East River 
and across the Hudson, making a railroad connection 
between New England and the Atlantic coast to the 
south of us without change of cars or break of bulk. 

“The same service was inaugurated by the Central 
Pacific at the Straits of Carquinez, where the ferry 
steamer Solano carries twenty-four passenger cars or 
forty-eight freight cars, with the locomotive, across a 
strait in which the current attains a velocity of eight 
miles per hour, embarking and landing its train in 
about fifteen minutes. The New York, Philadelphia 
& Norfolk Railroad has for about ten years maintained 
a car ferry between Cape Charles and Norfolk, Va., a 
distance of thirty-six miles. There is also a car ferry 
at the Straits of Mackinac, which, by the aid of screws 
in th’e bow and stern, maintains regular trips through 
the heavy ice at the foot of Lake Michigan. All of the 
above mentioned ferries, except that between Cape 
Charles and Norfolk, are on sheltered routes, and are 
not exposed to rough weather. 

“The Toledo, Ann Arbor & Northern Michigan 
Railroad Company, however, has inaugurated a line of 
ice-breaking car ferryboats to run sixty-five miles 











* ough to partially lift the car. The car then begins 


between Kewaunee, Wis., and Frankfort, Mich. These 


and although the rise and fall of the tides is greater 
than is the case with any American car ferry, the ar- 
rangement of the necessary docks and hinged bridges 
would require nothing more than an extension of prin- 
ciples and practices that are well understood in this 
country. 

“There seems to be nothing in the way of running 
unbroken trains between London and Paris, except the 
necessary capital and the employment of sufficient tech- 
nical skill. If the London, Chatham, and Dover would 
combine with the Northern of France and employ an 
experienced American engineer to plan and construct 
the docks and appliances for embarking and landing 
the trains, and at the same time send to any of the 
shipbuilding establishments on our great lakes fora 
man to construct the ferry boats, the arrangement 
could be perfected in a year and a half or two years, 
when freight and passengers could be transported from 
any part of Great Britain to the Continent, and eventu 
ally to all of Asia and Africa, without chanye of cars 
or break of bulk.” 


The 
A. Hilger and Fr. Tretzel have studied the chemical 
characters of this constituent of tea, in regard to which 
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Tannin of Tea, 


very discordant accounts have been given by various 
authorities. In order to obtain a pure product, green 
tea was operated upon by first extracting with boiling 
water, evaporating the clear liquor to the consistence 
of athin sirup, and then shaking with acetic ether 


which had been digested with magnesia. The ethereal 
solution containing tannin, together with chlorophy! 
and products of its alteration, was then distilled, the 
residue treated with water, and on evaporating the 
clear water solution the tannin was obtained perfectly 


free from ash. It presented the appearance of a choco- 
late brown powder, readily soluble in water, aleohol, 
acetone, or acetic ether, sparingly soluble in ether, and 


insolublein chloroform. The watersolution gives with 
ferric chloride a deep blue coloration, with gelatin 
solu'ion a precipitate. Elementary analysis and the 
behavior of the acetyl compound of this tannin show 
that it has the composition and general characters of 
an anhydride of digallic acid, and not those of a gluco- 


side. By long continued action of dilute sulphuric 
acid, the tannin of tea is converted into gallie acid and 
a phlobaphen.—Forsch. Ber. u. Lebensmittel, 18938, 
p. 40. 
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Water Drinking in Typhoid Fever. 

In the March number of the Revue de Médecine Dr 
Hector Maillart, of Geneva. concludes an article on 
this subject. As a result of his study of it, he feels 
convinced that the treatment of typhoid fever by 
copious drinks may be recognized as a definite method. 
In order that the treatment may be efficacious, the 
patient should drink at least from five to six quarts of 
water daily during the whole febrile period. There is 
no contraindication to this treatment ; feebleness of the 
heart, far from contraindicating the drinks, may be- 
come a special indication for them. The results are 
a progressive lowering of the fever, disappearance of 
the dryness of the tongue and mouth and pronounced 
sedation of all the alarming nervous, circulatory, and 
renal phenomena. 

These results are due to the oxidation of toxines 
and refuse material, which are rendered soluble and 
eliminated. The oxidation is shown by the formation 
of great quantities of urea, and the elimination takes 
place by the skin and kidneys in the form of profuse 
sweating and abundant diuresis, This diuresis re- 
establishes the integrity of the renal filter, and that 
results in the rapid disappearance of albuminuria. 
This method of treatment has no notable influence on 
the course or the duration of the disease. No un 
pleasant consequences have been observed to result 
from the treatment, either during the fever, during 
convalescence, or after recovery. The treatment, 
which is very acceptable to the patient, is easily car- 
ried out, even in eases in which the nervous disturb 
ances are very decided.—New York Medical Journal, 

ae Saha 


Dangers of Celluloid, 

A clergyman writing to the London Standard com- 
ments upon the dangers of the highly giazed washable 
celluloid collars which have come into such general 
use of late. In the particular case mentiond by the 
clergyman, a boy’s collar became ignited by a spark, 
and burning with the almost explosive violence charac. 
teristic of di-nitro-cellulose in the open air, so injured 
the lad that he soon died. 
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MANUFACTURE OF ROCK CANDY. 

Rock candy is a crystallized sugar sirup, which, after 
boiling and being kept at a certain temperature, forms 
itself on to strings suspended across the interior of 
cireular copper pots. The first process in its manu- 
facture is the boiling of the sirup. About four barrels 
of the finest grade of sugar, with about sixteen gallons 
of water, is first put into a circular copper boiler, about 
five feet in diameter and about three and one-half feet 
in height. Inclosed around the sides and bottom of 
the boiler are a number of coils of steam pipe, which, 
when turned on, causes the material to boil and form 
itself into a sirup. Wateris also applied to the sides 
of the boiler to prevent the sirup from sticking. After 
the material has boiled for about one-half hour, it is 
run off through a number of fine sieves at the bottom, 
and passes down through a four-inch hose to the 
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soda water dealers. The pots are then taken and 
rinsed oui with water to take the sirup off the candy, 
and then taken to the draining room, where they are 
placed bottom up in an inclined position, one against 
| another, in a trough, and left to drain about one day 
in a temperature of about 70 degrees, which dries and 
also gives the candy a glossy appearance. 

For yellow rock candy the liquid is colored with 
burned sugar. About eighty pounds of sugar and 
three gallons of water is mixed together and placed 
in a shallow circular copper pan about three feet in 
diameter and placed over a hot fire, where, by boiling 
and constant stirring, it is allowed to get thick, black, 
and burned. When properly burned, it is taken out 
and placed in a tub and dilated with water. It is 
then run through fine brass sieves, and is ready for 
use. An intense smoke issues from the burning sugar, 





copper candy pots below. These pots are circular in 


causing the attendants to wear respirators. The red 
rock candy is colored with No. 40 
earmine, After draining, the con- 











tents of the pots are knocked out 
onto boards about two feet 
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The Late Dr. Brown-Séquard. 

Mrs. Crawford, the Paris correspondent of the Lon- 
don Daily News, gives a very interesting biographical 
notice of the eminent savant, whom she knew person- 
ally, and who told her that his father, one Brown, wasa 
native of Galway, and entered the American naval ser- 
vice in 1812. He was engaged against the English in dif- 
ferent actions, and sent to the Mauritius, where he fell 
in love with a French girl named Séquard, whose father 
wasa planter. A few weeksafter Brown’s marriage he 
was directed to return to the United States, but was 
attacked by pirates within sight of the father-in-law’s 
mountain villa, and his ship captured. He probably 
walked the plank, as he was never more heard of, Dr. 
Brown-Séquard was a posthumous child, and was born 
in 1818. He was brought up in his native isle, and ac- 
quired there his Creole gracefulness of manner. Dr. 
Séquard’s second wife was a Mrs. Doherty, the 
daughter of a rich English wholesale tea merchant, 
who lived at Dulwich. Both wives had good fortunes, 
in which he had a life estate. They were devoted to 
him, and happy that their money released him from 
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in diameter across the top, 









and tapering down to one 
foot at the bottom. The 
















sides of each pot are per- 
forated with small holes, 
ranging from one-half inch 
to one inch apart ; through 
these holes a piece of cot 
ton cord is run, the ends of 
which are fastened to the 
outside by a small piece of 
plaster of Paris. The pots 
are then filled up to the ; on 
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top with the boiling sirup, 
which holds about five gal- 
lons and of forty pounds 
weight, and carried away 








THE MANUF 


by two attendants to whatis called the hot house.|Square. This is done by an attendant turning the pot 


This hot house is made entirely of brick, and is about 
fourteen feet square and about one foot in thickness, 


each side being fitted up with shelves made of heavy | The strings are then separated from each other and 


planking. Underneath these shelves, attached to the | 
side walls, are a number of two-inch steam pipes, | 
which, when turned on, furnish the required heat. 

The attendants place the heated pots side by side on 
these shelves, where they are left for two or three Gane | 
in a temperature of about 160 degrees, the heat of 
which causes the best part cf the sugar to crystallize 
onto the strings. After the expiration of three days, a 
erust of crystallized sugar is formed on the top of each 
pot of about one-eighth inch in thickness. The in- 
terior sides and bottom also have a crystallized coating 
of about one inch, while the inferior part remains in a 
liquid form. The pots are then taken out of the hot 
house, the plaster scraped off, and the anerystallized 
liquid poured off into a tub, where it is remelted and 
filtered and run into barrels, to be sold to liquor and 








ACTURE OF ROCK CANDY. 


upside down and whacking the sides with wooden 
mallets, causing the candy to fall down into a heap. 


weighed out and packed into from five to forty pound 
boxes. Twenty-one hands turn out about 182,324 
| Poundsof rock candy and 106,359 gallons of rock candy 
| sirup yearly The material is sold principally to con- 
fectioners, liquor dealers, and grocers. The wholesale 
price per thousand pounds for rock candy is 7°44 cents 
per pound. The sketches were taken from the plant 
of the Tournade Palisade Manufacturing Company, 
West Hoboken, N. J. 


i ooo 
A New Comet, 

A cable message from the European Union of As- 
tronomers announces the discovery of a faint comet, 
discovered by Mr. W. F. Denning, of Bristol, England, 

jthe following being the discovery position: March 
26.396 Gr. M.T. RA. 9b. Sim. Decl, +82° 15’. 
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professional drudgery to devote himself to professorial 
duties. The second wife worked herself todeath mak- 
ing records of his experiments, taking photographs, 
and helping in many other ways in his laboratory. He 
was so absorbed in what he had to do that he did not 
notice her exhaustion until she broke down utterly. 
As she was faultlessly exact, her help became indis- 
pensable. She had had no kind of training for the 
tasks she undertook before she married him, and broke 
herself in by dint of application. 

Dr. Brown-Séquard was eloquent and interesting as 
a professor and in conversation. He carried his hearers 
on and away, and though his memory was stored with 
technical terins, used them as little as he could. Almost 
any ignoramus could understand him. He had most 
expressive black eyes, and looked rather the seer than 
the man of science. Within the last ten years the 
treatment by hypodermic injections that takes his 
name aroused much controversy in the medical world. 
Professor Germain Sée was quite against it. Charcot 
finally came to the conclusion that distilled water 
would be just as stimulating as ‘‘Séquardine.” Dr. 
Brown-Séquard’s special practice was in the treatment 
of nervous diseases, in which he frequently operated 
cures that seemed marvelous. 


a i nn ee a ee ee a a a ae 


=a ef 





May 5 1894. | 


Scientific American. 


281i 





—_ 


A CARPENTER’S MAKESHIFT. 
A good mechanic will generally have his tools in good 
ier, but through accident or the meddling of some 
careless or ignorant individual, even a good mechanic 
may find tools out of order and requiring attention be- 
fore they can be used. 

Our artist the other day sketched a carpenter who, 
evidently having become tired of a dull saw, resorted 
to the expedient illustrated. Not having a suitable 
vise at hand, he inserted his saw back downward in a 


ort 


foremast head, and salutes were fired. All the ship- 
ping in the harbor was decorated with flags in honor 
of the Arctic explorers. A large fleet of small boats es- 
corted the Ragnvold Jarl out of the harbor. 
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French Exploration in South Africa, 


The Paris Geographical Society listened, at a recent 
meeting, to an account of a journey from the Cape 
of Good Hope to Lake Nyassa, by M. Edouard Foa. 
His address is given at length in the Revue Francaise 
de Vetranger et des Colonies et Exploration Gazette 
Geographique, and from this we take some of the most 


A METHOD OF AND APPARATUS FOR AMALGAMATING 
ORES, 

The freeing and amalgamating of gold or silver, 
either from free milling or base ores, by this method, 
is designed to save all the metals capable of being de- 
composed by an electric current from aqueous solu- 
tion. The invention has been patented by Mr. Hu 
bert F. Edwards, of Butte, Montana (box 910). The 
tank employed is preferably of wood, or of any 
material forming a poor conductor, to prevent the 
freed gold and silver from being plated on its sides, 
and in the bottom of the tank is a bath of quick- 
silver. 


‘ The crushed ore or pulp with which the 
interesting facts presented. _ : ; that 
The region north of the Zambesi, and extending from SET ea ee, Oe Ae Ae AGO, CO 
that river to Lake Nyassa, is the field of his exploration 
hitherto least known. The expedition was organized 
at Quilimane, situated in Mozambique on a northern 
mouth of the Zambesi, and from there it started up 
the river. The party consisted of four Europeans, in- 
cluding M. Foa, and twenty-eight Arabs. Upon their 
arrival at Nyassa, two of the Europeans and eleven 
of the Arabs had died from fevers or other diseases ; 
the rest of the company was nearly prostrated from 
fatigue, privation and disease, but they had pene- 
trated a region never before explored by Europeans. 

This country between the Zambesi and Lake Nyassa 
covers an area of 68,312 square miles. The average 
altitude of the valley is about 1,100 feet above sea 
level. The surface is diversified and covered with 
rough vegetation. Numerous chains of mountains of 
an altitude varying from .1,800 to 6,000 feet traverse 
the territory. At their base are a great many streams, 
many of which are dry a part of the year. The 
climate is unhealthy along the rivers, but is more 
agreeable among the mountains. The average tem- 
perature is 95° Fah. in the day time and 68° at night. 
Some parts of the region the population is dense, in 
others it is very sparse. The natives are clothed 
with the bark of trees and skins. The Azimbas are 
a tribe with numerous branches, which are armed 
with bows and arrows, and their hair is adorned with 
feathers of many colors. 

The natural resources of the country are undoubt- 
edly great. Gold and other precious metals, coal, 
copper, and especially iron, are abundant. India 
rubber, guins, dye and cabinet woods, textile plants, 
skins, indigo and other products will one day swell 
the volume of commerce along the river. 

M. Foa gave thrilling accounts of episodes of the 
expedition. For two and a half months he and a part 
of his men were separated from the othersand held pris- 
oners in a region devastated by famine and the incur- 
sions of a hostile tribe, by the swollen rivers, which 
from sometime dry fords were changed into impassa- 
ble torrents. 

The party lived entirely upon game, but suffered 











APPARATUS. 


EDWARDS’ ORE AMALGAMATING 


AN EXTEMPORIZED SAW VISE, 


sisting of a central vertical shaft with radial blades 
and paddles, and from the top of the tank leads 
a pipe connecting with a suitable condenser, so that 
the vapors and gases generated during decomposition 
of its contents by the electric current may be con- 
densed and used. The tank is lined with carbon or 
similar plates, whereby the liquid in the tank is con- 
nected with the positive pole of a battery, +, while 
the negative pole is connected by a wire, —, with the 
quicksilver in the tank bottom, the wire being led in 
through a suitable insulator. 

According to the method of the inventor, the crushed 
ore or pulp supplied to the tank is mixed with some 
decomposing conducting chemical liquid or sclution of 
some salt, as an aqueous solution of cyanide of potas- 
sium, which, when decomposed by the electric current, 
reacts on the metals united with the gold or silver, and 
is capable of dissolving the precious metals themselves, 


kerf in the timber on which he was working, and pro- 
ceeded to file his saw as though it were held in the 
most approved manner. 


ee 





A LARGE PUNCHING MACHINE. 

The Cockburn Barrow and Machine Company, of 
Jersey City, N. J., have recently completed one of the 
largest punching machines ever built in this country, 
of which an illustration is herewith presented. The 
company have heretofore made many powerful, quick- 
working punches, running without gears, but this is a 
triple gear machine, with only two shafts, working in 
the same way as the back gear of a lathe, while it is 
also adapted to run without gear, for quick punching, 
without shifting the belt. To run direct from the belt, 
the gear wheels are moved out of mesh by means of 
the hand wheel, when the fly wheel and main driving 


wheel are locked together, a change which can be 
made in less than two minutes, and the machine will 
then have a speed of one hundred revolutions a minute, 
and will punch 34-inch holes through *-inch steel 
plate. When the gears are in mesh, the machine 
makes ten turns a minute, and will punch holes four 
inches or more in diameter through 1-inch steel plate. 
The machine has 50-inch gap, and the lower jaw is 
made to take a die ten inches in diameter, facilitating 
the heaviest punching work required by boiler makers 
and shipbuilders, The machine was built for Messrs. 
Wm. B. Pollock & Co., of Youngstown, Ohio, makers 
of the heavy steel converters employed at the Carnegie 
works. It weighs thirty-five tons, and occupies a floor 
space of 4 X 12 feet. The pressure obtained in the 
machine is 


about 400 tons. 
-—* oq... 
A DISPATCH 


from Aalesund, 
Norway, April 


*4, says the Am- 

erican North 

Polar expedi- 7 
tion under the \ 
command of 

Mr. Walter 

Wellman sailed 

to-day for the 

island of Spitz- 

bergen on the 

steamer Ragn- 

vold Jarl. The 

American al 

uninum boats 

Which the expe- 

dition ca rries 


were greatly 
admired here 
for their beau- 
ty, strength 
and lightness, 


As the steamer 
left the quay 
the stars and 
Stripes were 


hoisted at the 


much from want of food, and three died of starvation, 


during this time. An elephant hunt and a lion chase 


were among the minor episodes described. 


M. Foa dwelt upon the fact that the English are 


rapidly extending their protectorate in the African 
lake region. 
0 ee 
Tue tide tabies for the Atlantic coast of the United 
States, together with 207 stations on the Atlantic coast 


of British America, for the year 1895, published by the 
U. 8. Coast and Geodetic Survey, are now ready for 


issue, and copies can be obtained at the agencies of the 
Sarvey in this city, or by addressing the office at 





Mr iihd Hoy sisi stilling i bddia Lo 
! 


Washington. Price, 25 cents. 





A LARGE PUNCHING MACHINE. 








the solution being decomposed by the electric current 
to liberate the free gold and silver. The particles of 
silver and gold are amalgamated with the quicksilver 
at the bottom of the tank, and are thus charged nega- 
tively, the potassium also collecting at the negative 
pole, while the cyanogen separated combines with hy- 
drogen to form prussic acid, the main part of which 
goes off as gas, hydroxide of iron being held in solutio: 
in the water. By this method the loss due to the 
flowering of the quicksilver is avoided, and the forma 
tion of calomel or other quicksilver salt is prevented. 
te POR ES. EE 
Another Mississippi Bridge. 
Mr. Huntington, president of the Southern Pacifie 
Railroad, has 
* gigned a con- 
tract with the 
Phenixville 
Bridge Com- 
pany for the 
construction of 
a bridge for 
the company’s 
line over the 
Mississippi 
near New 
Orleans. The 
bridge, which 


will cost five 
million dollars, 


will be ten 
thousand five 
bundred feet 
long, with a 
double track. 
It will be built 
on the canti- 
lever princi- 
ple. The ob- 
ject of its con- 
struction is to 
give the South- 
ern Pacific an 
ali-rail en- 
trance into 
New Orleans. 
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Icebergs tm the Southern Ocean, 

If we may judge from reports from many vessels 
plying around Cape Horn, and between Europe and 
Australia, the Antarctic regions furnish a most ex- 
traordinary supply of icebergs. 

A recent number of the Nautical Magazine gives 
accounts from the masters of nearly 200 ships sailing 
during the last year and a half, in which they report 
having met with ice, ice floes and icebergs extend- 
ing over an area of apparently several millions of 
square miles, say from 40° to 60° south latitude and 
from 158° west longitude to 30° east longitude. The 
icebergs were of astonishing dimensions, some not 
higher than the sea level, others rising to a height of 
1,500 feet, and in bulk from 1,000 feet square to 25 
miles or more square. Many of the ships were ex- 
posed to great danger. Some of them, indeed, col- 
lided with icebergs and were lost : others were greatly 
damaged from the same cause. Ships would be sail- 
ing along, and being overtaken by a fog, would run 
into the bergs. Sometimes great bergs would be seen 
to capsize and the under part then became the top, 
appearing to be covered with earth and rocks, so that 
they looked like dry land. We will cite particulars of 
a single example of many equally narrow escapes : 

After a voyage extending over 11 months, the full- 
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NOVEL ELECTRIC ROCK DRILL, 

For conveying power into remote corners no more 
convenient means can be conceived than is afforded by 
electricity. As the current may readily be conveyed 
anywhere through a small and comparatively inexpen- 
sive cable, it is especially adapted for operating ma- 
chinery for mining and quarrying. It is the invention 
of Mr. G. W. Pickett. 

We illustrate « new rock drill operated by electrieity, 
which seems to embody all the desirable points found 
in other drills, besides possessing the advantage of 
having greater portability on account of the use of 
electric cables in lieu of pipe or hose. 

This machine, as will be seen by reference to the en- 
graving, is very compact. It is arranged to deliver 
blows upon the drill rod in much the same manner as 
hand drills are operated by means of hammer; but in 
this case the motive power never tires. The hammer 
is operated by means of armatures or plungers drawn 
alternately into two oppositely arranged solenoids. 
The frame which carries the hammer is mounted upon 
a guide frame attached tothe casing of the solenoid. 
The machine is adjustable, so that the drill can be ope- 
rated either vertically or horizontally, or at any desired 
angle. The drill holder, which is carried by the ad- 
justable frame, is arranged to rotate, and is furnished 





rigged ship Wellington, Captain E. B. Broomhead, 
belonging to the Shaw, Savill & Albion 
Company, arrived at Plymouth Sound 
first week in April with 12,000 carcasses of 
mutton and a quantity of wool and grain 
from Picton, New Zealand. The Welling- 
ton left Picton on May 12, last year, and all 
went well ‘until she was 1,000 miles from 
Cape Horn, when several terrible hurri- 
canes were encountered. The seas which 
washed over the vessel were of tremendous 
foree and caused considerable damage. One 
of them washed the wheel and the man steer- 
ing across the deck, the sailor having his 
arm broken. The same sea dashed Cap- 
tain Cowan, who was then in charge of 
the ship, tothe deck, and his head was 
badly eut. The mate was thrown with 
such force against the side of the vessel 
that one of his legs was broken ; it has since 
been amputated. Eleven days later, when 
the Wellington was 250 miles east of Cape 
Horn, a terrible and fatal accident oc- 
eurred. At foura. m., in thick and stormy 
weather, the ship struck with terrific 
force a huge iceberg. The stem was car- 
ried away to within three feet of the 
water's edge, as well as the whole of the 
starboard bow and a part of the port bow. 
The bowsprit, foretopgallant mast, royal 
yards, freezing and galley funnels, and 
many other spars were also carried away, 
leaving the vessel almost a wreck. A good 
many of the crew werein their bunks, and 
two seamen, named Flemming and Wilson, 
were killed. At first it was feared that 
the ship would sink, and the crew pre- 
pared to launch the boats. When they got 
clear of the iceberg, however, it was found, 
much to the surprise of all, that the vessel 
was not leaking to any great extent, and the 
captain decided to make for Rio de Janeiro 
in order to effect temporary repairs. On 
arrival at Rio, 41 days after the accident, 
Captain Cowan returned to England and 
Captain Broomhead took charge of the 
vessel, the repairs to which were at once commenced. | 
This was in the month of July, and on September 5 the 
revolution broke out. Work wasat once stopped, owing 
to the fact that the workmen were pressed into active 
service. From that time until January last the repairs 
could be effected only at intervals, the men having to 
work in the midst of great danger, owing to the con- 
tinual fighting between the opposing forces. In order 
to get out of the line of fire, the Wellington had to 
shift her berth in the harbor five times, and even 
then she had several narrow escapes. Three Nordenfelt 
shots passed through the ventilators of the ship, but 
fortunately very little damage was done. One of the 
erew who had deserted was drowned in trying to 
rejoin his vessel. Two apprentices were invalided 
home, but otherwise the crew maintained excellent 
health. On January & the Wellington set sail for 
fngland. Exceptionally fine weather prevailed until 
the English Channel was reached, 56 days from Rio, 
when strong easterly winds set in, and during the 
night Captain Broomhead put back from the Start 
for Plymouth to obtain the services of atug to tow 
the ship to London. Although the cargo had been on 
board nearly 12 months, the mutton was in good con- 
dition, as the refrigerating apparatus was not seriously 
damaged. 
+ —___— 
Tae Mormon Tabernacle in Salt Lake City is the 
most perfect whispering gallery in the world. The 
dropping of a pin into a silk bat at one end of the huge 
structure is distinctly heard at the other end, 





with a ratchet acted on bya pawl reciprocated by 





NEW ELECTRIC ROCK DRILL. 


means of the hammer-operating lever. The same 
movement operates a pawl which turns a nut on the 
feed screw and feeds the drill forward. 

In the ends of the solenoids are buffers to prevent 
too great shock to the machine should the resistance 
prove too light to absorb all the energy developed by 
the blow of the hammer, or should it be accidentally 
set in operation when not in position for doing work. 
The connection between the hammer-operating lever 
and the hammer arm is not positive, but permits of a 
certain amount of play between the hammer arm 
and the lever, and a buffer is provided for arresting 
the upward motion of the hammer. The current is 
automatically shifted from one solenoid to the other, 
so that the drill after being started operates continu- 
ously and automatically until a new adjustment is 
required. In this drill there are no small, easily dis- 
arranged, delicate parts. There is no chance for un- 
due wear, and its construction is such that should any 
part give out, it can be replaced by such mechanics 
as are found in mining and quarrying districts. 

Patents covering this machine have been issued in 
the United States and various foreign countries to Mr. 
Samuel Lesem, whose offices are in the Mining and 
Exchange building, Denver, Colorado. 

——_—_—_—___—_~0+@ +e — -—_--___ 

CANON Wilberforce, in a recent interview published 
in the Westminster Gazette, contends that the lower 
animals are immortal, and uses his belief as an argu- 
ment against the establishment of a Pasteur institute 
in England, - 


Large Scale Photographic Maps of the Moon, 

In 1890 Dr. Langley sent out a circular relative to 
the making of a photographie map of the moon. Very 
successful experiments in enlarging the negatives made 
at the Lick Observatory have shown that it is per- 
fectly practicable to produce such a map on a large 
seale, by directly enlarging the focal negatives made 
at Mount Hamilton. Some of the features of the 
moon, as crater pits, are better seen in enlargements 
than in any other way. An atlas on the scale of 3 
feet to the diameter of the moon would be the 
best for ordinary use, while one with a diameter of 10 
feet would be on the largest scale, which presents a 
distinct advantage. “It is hoped,” says Prof. E. 8. 
Holden, “that the 3 foot and 10 foot atlases will be 
made in the near future. At any rate, the scientitic 
problem is now solved, and only the financial one re 
mains.” 


—- = 
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Improved Hospitals, 

A lecture was recently given before the Society of 
Architects in Berlin, by Herr Boettger, on the present 
state of the science of hospital planning, which has 
much interest. Says the The American Architect: 

As nearly every summer sees some important con- 
gress of sanitarians or physicians, at which hospital 











construction is diseussed, it is not strange that ideas 
on the subject are brought forward, tested, 
and abandoned, or developed further, in 
rapid succession, and the hospitals of this 
year differ materially from those of even 
three or four years ago. According to Herr 
Boettger; while there is very far from being 
unanimity among experts on many points of 
hospital design, it is generally agreed that, 
for large establishments, with more than 
one hundred beds, the system of wards con- 
nected by éorridors is to be condemned, and 
that isolated pavilions should be exclusively 
employed. It has usually been considered 
that, with isolated pavilions, the cost of 
supervision and service is much greater than 
where the wards are connected by corridors, 
but Herr Boettger says that, if the build- 
ings are carefully grouped around the ad- 
ministration offices, this is not the case. 
The theory once prevalent, that hospitals 
for cities must be at or near the center of 
population, is also becoming obsolete. Great 
improvements have been made in the rapid- 
ity and comfort of ambulance service, and 
the most recent hospitals are built far 
enough outside the cities to secure fresh 
air. The immense new establishment at 
Hamburg, which comprises eighty-one sepa- 
rate buildings, is about five miles from the 
city, and s0 careful are hospital directors to 
avoid what Herr Boettger calls the defiled 
air of the great towns, that the direction of 
the prevailing wind is studied, so that, even 
at five miles distance, the city air may have 
little chance as possible of reaching the 
patients. 

Cellars are now abandoned for the pa- 
vilions of large hospitals, as they have long 
been for small ones. No use can or should 
be made of them, and it is much better to 
allow the air to blow freely through under 
the first floor. The best number of patient~ 
for a ward in genera! hospitals is general! 
agreed to be thirty, with twenty as the max 
imum for wards containing certain classes 
of patients. To secure the best effects of sun and air, 
the long axis of the wards should run north and south, 
instead of east and west, as in many of the older Con- 
tinental hospitals. This gives sun on both sides of the 
room during some part of the day, and allows the 
“day room,” or “supning room,” which is now an 
indispensable part of every large hospital ward, to be 
placed at the south end, where it does not shade any 
windows. Roofs should be flat, without air spaces be- 
tween the rafters and ceiling, and covered with “ wood 
cement,” or similar material. Opinions still vary as 
to the best flooring. Some still prefer wood, but Herr 
Boettger considers that a pavement of smooth concrete. 
or Mettlach tiles, is much better, if suitable provision 
ean be made for keeping it warm. The best material 
for walls is now agreed to be brick. Probably it is 
intended that they should be built hollow, for Herr 
Boettger continues that the inside face should be laid 
as smoothly as possible, with very close joints, and 
painted in oil to a height of seven feet above the floor, 
or else covered to that height with tiles. For hospitals 
for infectious diseases, the newest idea, which is cer- 
tainly a good one, is to provide, in the hospital 
grounds, a number of monolith platforms of concrete, 
of suitable size, on which temporary structures can be 
erected at any time, either in winter or summer, in @ 
few days, or even in a few hours, and cleared away as 
quickly after the exigency is past. 
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THE United States produce annually forty-six mil- 
lion tons of hay. é 








May 5, 1894.] 


WHY FLOWERS ARE BEAUTIFUL. 
BY THE EDITOR OF POPULAR SCIENCE NEWs. 

Every seed is but a crystallized memory of the past 
history of its kind, and every plant the realization in 
‘et and experience of the grandest features of that 
nemory. That a developing seed could receive a fit- 
ess in its structure for a wet or rocky soil while grown 
:pon that which is dry and loamy seems impossible. 
rhat such fitness should be carried as a message from 
plants of the same species miles away and taught to 
‘hat seed before it had searcely begun to develop in 
‘he parent flower, appears as if beyond sane belief. All 
-his is nevertheless but a sober statement of what has 
seen diseovered by actual experiment. Two trees, 
»rubs or herbs, remote from each other, can interblend 
‘heir natures and combine their powers through the 
-vediam of a tiny dust-like particle of pollen. The 

edsand plants derived from the union possess in large 

zree the fitnesses of both. United through its pollen 
vith others having different powers and experiences, a 
new race is born with a double capacity of adaptation. 
Professor Charles Darwin experimentally proved that 
-rosses between individuals give vigor in proportion 
to the variety of conditions to which the parents are 
< bjected, and not in proportion to remoteness of 
kin. Foxglove (Digitalis purpurea, Lin.), Fig. 1, when 
crossed from plants growing near together in similar 
soll, shade and surroundings, never gave as good 
seed as when crossed with pollen from plants of a 
remote neighborhood. (‘‘ Cross and Self-Fertilization,” 
page 447.) The flower stems produced in the two 
cases were as 100 to 47, and the average height as 100 
to 70. Plants near of kin, but raised in remote regions, 
when ecross-fertilized with each other gave improved 
stock. Plants remote of kin, but grown near each 
other, when crossed gave inferior results. When we 
pass through the woods or garden and the little dust 
specks cling to our garments, how many of us pause to 
consider that each impalpable particle we are so desirous 
of brushing away is a volume containing more wonder- 
ful and more accurately recorded facts than any man 
could write ? Viewed with the microscope, traces of its 
beauty appear in every distinct form assumed. Each 
kind of plant has a form for itself and, though borne 
ou the passing winds miles away from the producing 
anthers, every tiny speck is sufficiently distinct to re- 
cognize its kind. In Fig. 2is shown this dust from 
fifteen different kinds of plants, and surely no one 
could, after familiarity, confound them. Here is pollen 
from the lily (@), buttercup (6), hollyhock (c), en- 
chanters’ nightshade (d), wild balsam apple (e), moun- 
tain laurel (f), bassella (g), lark pine (A), evening prim- 
rose (7), chiecory (j), white pine (*), musk plant (7), bur 
cucumber (m), passion flower (n), and scolymus (0). 
These external appearances are, in their way, remarka- 
ble, but they shed no light on a pollen grain’s un- 
fathomable potentiality. 

Every grain seems to be husbanded for the perpetua- 
tion of the plant or in some indirect manner to aid 
that perpetuation. For a plant to squander its life 
force in producing a superabundance of pollen is to 
lessen its resisting power against adverse forces in some 





Fig. 1. 


other direction. In the struggle for life those sur- 
Vived best that were able to get the largest number of 
healthy representatives with a minimum of such ex- 
penditare. Every plant that gained some contrivance 
‘o save its pollen from loss became the parent of more 
Vigorous offspring. Little changes that aided but 
‘lixiitly were multiplied through successive genera- 
Nous until great ¢hanges were the result. Plants oc- 
“ling positions that caused unusual strain upon their 
‘tructures were those that such savings.and the con- 
“quent reserve foree benefited most. But thissaving 
°! pollen introduced @ necessity for some contrivance 
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to carry it in an economical manner from plant to 
plant. The method chosen shows the perfection of 
natural adjustment to a remarkable degree. 

The pistils and their seed-bearing ovaries usually oc- 
cupy the center, while the stamens, like a circle of senti- 
nels, stand guard around them. This is seen in the 
cotton flower, Fig. 3. In this A is the pistil, B the 
stamens and C the ovary. Their production of pollen 
is also less, since the necessity to sow every inch of the 
country that perchance a few grains may strike the 
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stigma or top of the pistil of a kindred plant is now at 
anend. But how? The bringing together of both 
organs ina single blossom tends to self-fertilization, 
which has been shown to injure them. A careful ex- 
amination of these flewers will reveal a most wonder- 
ful and almost numberless set of contrivances evidently 
intended to keep the pollen of the same blossom from 
reaching its stigma. These are in all degrees of per- 
fection, from those that allow of free contact to those 
that exclude all possible contact. As they would all 
most surely perish without fertilization, and as they 
would slowly, but as certainly, deteriorate by self-fer- 
tilization, their winged friends come to their relief, and 
with the greater certainty the more enticing their 
forms, fragrance, and color. On any bright day of the 
summer months in the forest, on the prairie, or in the 
garden, insects can be seen at work consummating these 
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without a complete reversal of his body. This covers his 
back once more with pollen from B, which he carries 
to the next flower. In the mountain Jaurel (Kalmia 
iatifolia) as he awkwardly tumbles among the bent 
stamens they spring up and cover him with their yel- 
low dust. This he bears away to another plant of the 
same kind, where, by his movements, it is rubbed off 
upon the stigmas. Upon close inspection it will be 
found that, as a rule, the part of the insect bearing the 
largest pollen load is the very part he finds it necessary 
to turn toward the stigma in honey-bearing flowers 
when he seeks their sweet product. In lilacs and some 
others the insect first gets its head daubed with honey 
and then with pollen, which thus adheres, until reach- 
ing another flower it rubs past the stigma where it is 
deposited. In many other flowers the pollen is na 
turally rough or sticky and makes itself fast to what 
ever part of the insect presents itself. In some it is 
strung like beads on threads, in others it isin little 
packets cohering together. Sometimes it is projected 
with force against the insect so as to facilitate adhe 
sion. Ina few cases it is locked up in little boxes 
which the insect’s touch opens, In some hinges and 
traps are devised so that the insect cannot enter the 
flower without throwing the pollen over itself as the 
touching of one part moves as a lever the other. 

Wind-fertilized plants are frequently fertilized by 
insects, and from them it is believed all our pretty 
flowers sprang. They occasionally display beautiful 
colors when the vitality of a part is low, and heney 
and odor frequently can be found upon them. These 
were evidently the starting points for selection to werk 
upon in leading up to lilies, geraninms and orchids. 
Those plants that displayed the greatest amount of a 
color pleasing to certain insects were most often visited 
and hence best fertilized. The least beautiful, if un- 
able to continue producing pollen enough for wind fer 
tilization, and failing to attract insects in sufficient 
numbers, were necessarily slowly extinguished. Every 
added beauty to a flower, by increasing its attractive 
ness, gave it the advantage in the struggle over its 
fellows, because it was made to produce more and bet- 
ter seeds. Features of color, shade or odor pleasing 
to one kind of insect proved displeasing or indifferent 
to another, so that a large variety of forms resulted. 
Dull yellow flowers are evidently cbnoxious to beetles, 
for we find that they almost entirely avoid them, Dull 
purple seems to be the choice color of tue host of minute 
insects that swarm around marshes, the margins of lakes 
and wet places generally. White is the favorite color 
of night-flying moths. Butterflies and bees choose 
brilliant reds, pinks, blues and violets. By actnally 
counting the number of insects visiting various flowers 
during the course of a day, it is found to be the uni 
versal rule that where other things are equal those 
blossoms that are most conspicuous are ofienest visited 
—Popular Science News. 

eo 
A Great Artificial Lake, 

It is proposed to build at Cloquet, Minn:, on the St 
Louis River, a dam 900 feet long and 80 feet high, by 
which back water on the St. Louis will be extended 








Fig. 3. 


unions. Butterflies and moths, bees and humming | sixty miles. A line of steel piping to the hill above 
birds lingering around a bed of flowers are doing more | Duluth will be laid, where a reservoir is to be built, 


than enjoying themselves with the fragrance and sip- 
ping the honey from the nectaries. The apparently 
trivial act of one of these in seeking food is fraught 
with changes of great importance to the floral world. 


They carry upon their bodies supplies of pollen which | 


are borne from plant to plant. If you wateh a bee as 
he forces his way down the honey-bearing gland of a 
fleur de luce (iris), Fig. 4. you will observe how he 
rubs his pollen-covered back against the stigma, A, on 
entering, but on finishing his repast he cannot return 





whence, under a 600 foot head of power, electricity will 
be generated and distributed. Water will also be fur- 
nished for fire protection, and, if wanted, for drinking 
purposes. This project is said to be weil matured, has 
the consent of the war department, contrelling the 
river, and also of the saw milling interests at Cloquet. 
It is stated that the money needed /or the project, 
some $3,500,000, issecured. A large share of the Fond 
du Lae reservation, which is, however, va'ueless for 
timber or agricultural purposes, will bc flooded. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Rorary Enetve.—George W. Morth- 
land, Lead, South Dakota. In the cylinder of this en- 
gine ie a wheel eecure! upon the main driving shaft, the 
wheel having two pairs of oppositely arranged spring- 
pressed pistons, sliding in radial receases, while on op- 
posite eifles of the cylinder are abutments, with curved 
sides, to permit the pistons to pase over them, the mid- 
Me portions of the abutments being in frictional contact 
with the periphery of the wheel. The abutments are 
provided with ports for the live and exhaust steam, and 
the arrangement is such that the steam always acta on 
two oppositely arranged pistons at the same time, all 
dead center positions being avokled. 

Cupo.LA FuRNACE.—James Blakeney, 
Springfield, Ohio. This furnace has radial tuyere open- 
ings which gradually increase in width from the Inside to 
the oataide, and whose bottoms are obtuse angled, whereby 
the air blast can readily pase to the center of the furnace 
from al! the poluts of the wall, while the molten metal is 
prevented from filling up the tayeres. Ia the bottom plate 
ot the toyere are also formed transverse pockets leading 
to passages in the bottom of a surrounding air chamber 
formed by the enlarged part of the shel) for the stack, 
& pipe connected with the air biast discharging into this 
chamber 


Fursace.— Augustus L. Engelbach 
and Sidney E. Bretherton, Leadville, Col. This is an 
improvement on a former patented invention of the same 
inventor, designed to prevent the incrusting of the settler 
by the molten products, and providing for the ready 
moving of the settler to or from the heater, if Incrus- 
tation should take place. The settler is formed of a cast 
iron bex lined with fire clay and provided on its outer 
side at the cornere with slotted lugs and a wheeled frame 
into which the settler fite, there being vertical corner 
uprights with pivoted bolts to swing into the slots of the 
hugs. 

Grats.—James W. Smith, Moscow, 
Ky. This invention consists of a grate head in sections, 
each section having solid ends and jongitadinal bars in- 
tegral with the'ends,'each{barj having in its top a deep lon- 
gitudinal groove for the peasage of alr. The construction 
is designed to permit also a ready entrance of air between 
the grates to penetrate the fuel in all its parta, and to | 
heat air which will travel at considerable velocity through 
the boiler flues. 

Hypraviic En.evator.— Charles J. 
Dudley, Mobile. Ala. This ix an clevator of simple and 
durable construction, and is provided with novel ar- 
rangements to vary its lifting power according to the 
joad of the cage, the varying device being controlled by 
the operator in charge of the cage 








Rallway Appliances. 

ELEcTRIcC RAILWAY SyYstTem.— 
Charles D. Tisdale, Boston, Mass. According to this 
system both rails, or one railand an anxiliary conductor, 
may be ased for conveying the current for driving the | 
care. The car truck is provided with three or more ineu- 
lated car wheels, and furnished with one or more auxili- 
ary wheels for taking the current from one of the rails 
or comiuctors and returning it to the other rail. It is de- 
signed with thie improvement to avoid the necessity of 
using a trolley wire, main conductors being provided on 
the ground level, and eo arranged as to be free from 
danger by being crossed by vehicles or otherwise. 


RAItwAy SIGNAL COMPENSATOR. — 
William Daves, Jersey City, N.J. This an improvement 
in devices for taking up the slack In signal working wires, 
#0 as to compensate for the stretching of the wires 
and their varying lengths ander temperature changes. 
The construction is very simple and inexpensive, and the 
parta are so arranged that they cannot well get out of 
order, while, if either of the operating wires breaks, 
the semaphore arm will ewing to the position of dan- 
ger. 

FENDER FOR TRAM Oars.—Franklyn 8. 
Hogg, New York City. This fender is concealed entirely 
beneath the car platform, and has « rear guard which, 
shoukt the main fender be elevated by an obstruction 
working bepesth it, would be brought down in opera- 
tive position between the rails, preventing a person or 
obstrection from passing beneath the wheels. To the 
fender are connected spring-controlied plungers having 
limited sliding movement in hearings on the vehicle 
frame, aad the improvement may be applied to any car 
without any interfering with the usual mechaniam on the 
car bottom. It does not add te the length of the car, ena- 
bling the cars to be stored in as emall a «pace as previously. 





“Misecilancous. 


RoaD WORKER AND ScRAPER.—Otis 
W. Stearns, Johnson, Vt. This ies machine with which 
the road may be scraped an! roiled at the same time, the 
acraper being adjustable beneath the bedy of the ma- 
chine in such manner as to carry the material removed 
from the road in direction of the frout of the machine, 
or more ut leas In direction of either of ite sides. The 
scraper may be raised and lowered quickly and conve- 
nicntly, and shifted to stand at any desired angle later- 
ally beneath the body of the machine. The machine is 
designed to be simple, durable, and inexpensive in 
construction, and equally well adapted for work in sum- 
mer and winter 


Bicycne Cray«.—Ferdinand F. Ide, 
Peorta, TM. According w this « curved crank of spring 
inaterial attache! to the pedal shaft and under ordinary 
circumstances acts like the rigid crank commonly used, 
bat it ts designed to straighten out ander heavy prese- 
ure, thus increasing ite length and giving additional 
leverage, so that the rider's foot travels in an ellipse, and 
the increased leverage enables him to drive a machine 
easily up hi. The crank ja designed to respond quickly 
to the thrust of the foot, without transmitting jar to the 
rider. 

Frae Box anp Grats.—Anugusta R. 
lenace, New York City. This invention provides an 
aaxiliary fre pot to be introdeced into the regular fire 
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pot of a range, stove, or heater. It may rest upon the 
bottom of the ash pit of the stove, and be entirely re- 
moved in a quick and convenient manner. This auxili- 
ary fire pot has two grates, one or both of which may be 
removed, one of the grates being at the lower portion 
of the fire pot and constituting its bottom, and the other 
being between the bottom and the top, thus providing 
for the use of a greater or less amount of fuel. One or 
both of the grates has a rake attachment. 


VALVE FoR Hyprants.—Christopher 
H. Watson, Riverside, Cal. This invention relates to 
valves used in connection with a measuring box for ir- 
rigating purposes, and provides improvementa whereby 
the flow of the water from the supply to the box can be 
conveniently regulated according to the amount of water 
required for a certain purpose, 

Nut Lock. — Fredrick B. Wallace, 
Orion, Mich. The nut is perforated at one side of its 
threaded hole, according to this improvement, and 
channeled transversely on one face, while an independent 


with the bolt hole in the nut and seated in the channel. 
A tilting pin fast in the block is fitted loosely in the side 
perforation of the nut and projects beyond its inner face. 
The nut and bolt are thus locked without injury to the 
threads of either, permitting reuse an indefinite number 
of times. 


Sutxy.—Gilbert J. Loomis, Westfield, 
Mass. This invention provides means whereby the body 
of the sulky may be raised and lowered upon the wheel 
supports, enabling the vehicle to be used with equal 
facility with a large or small animal. The invention also 
provides for the employment of pneumatic wheels, and 
provides an attachment which will effectually prevent 
the sulky from being upset in a rearwardly direction. 


BrIDLE.—James R. McLeod, Calgary, 
Canada. This is a harness bridle comprising the usual 
bit and a continuous cord having its free ends arranged 
to form the reins, the cord extending loosely through the 
bit rings, crossing beneath the jaws of the horse, cross- 
ing again above the top of the head, extending down- 
ward to form the check pieces of the bridle, connecting 
with the bit rings, returning upon themselves and merg- 
ing in a loop adapted to form a noseband and overdraw 
and connect with the bit rings. This bridle may be used 
to render a horse easily manageable with any form of 
bit. 


Cievis.—S8. E. Bricker, Arco, Idaho. 
This clevis consists of two members having nearly cir- 
cular hooks curved in opposite directions and lying side 
by side, the inner end of one member being provided 
with a keyhole slot, and a pin or bolt pivoted to one 
member and provided with a radial flange being adapted 
to enter the key hole slot of the other member. In prac- 
tical operation the clevis works substantially like an or- 
dinary clevis made of a single piece, while the parts may 
be easily separated and as easily locked, so that the 
clevis may be readily connected with any hauling or 
other device. 

Hoox.—David W. Holden, Gardiner, 
Oregon. This hook is more especially designed for use 
with chains employed for logging purposes, and is ar- 
ranged to conveniently unhook the load while under 
strain, to obviate backing up to “ cast off.” A shank is 
provided with a locking link to engage the hook pivoted 
on the shank, the latter having on the inside at the pivot 
end a projection to limit the inward swinging motion of 
the hook and protect the pivot. 


Lieut DEFLECTOR.—Dexter E. Haw- 
kins, North Attleborough, Mass. This is a device to con- 
centrate the light of a lamp or gas flame, and direct the 
rays upon the page of a book or on any object of work. 
In vertical members carried by a suitable base is a lens- 
carrying frame fitted to slide, with means for vertically 
adjusting the frame, to which is secured an apertured 
shield in rear of the lens. The lens is given any desired 
inclination by simply turning it upon its pivot. The de- 


WaLt Desk. — Joseph F. Figgins, 
Washington, D.C. A case or cabinet to be suspended 
from the wall or supported on legs has been provided by 
this inventor, the case having notched sides and a 
rounded lower piece, a vertically folding lid with 
jecting strips, and rigid strips on the side of the 
while hinges connect the side and lid stripe. When the 


a rigid support is attained without the use of chains, legs, 
or supporting arms. 

Waste Paper Basket.—Edward L. 
Weston, Washington, D.C. This basket is composed of 
upright stripe curved at their ends to form feet and 
headings, rows of connecting strips in pairs encircling 
the basket, which is designed to be ornamented by 
running ribbons around and through the strips, to give it 
& very ornamental appearance. 


ANIMAL TRAP.—Frank J. Bragunier, | 11. Miscellaneous Contents : Vibrations of tall buildings. 


Topeka, Kansas. This is a simple trap adapted to catch 
emall game alive, and when once set and baited will 
operate many times without resetting. A tripping plat- 
form is located in a bait box, at one aide of which is a 
cage, 8 swinging door being in the passage, while a 
spring-revolved shaft in the bait box has arms designed 
to strike the animal and throw him through the opening 
into the cage. 


Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 


imsned 3 copies, 
send name of the patentee, title of invention, and date | 2% cents. Forty large quarto pages, equal to about 
book $ practi- 


of this paper. 

—————————_—_—_—_—_———————— 
NEW BOOKS AND PUBLICATIONS. 

Woo.en Sprinyine. By Charles Vick- 
erman. London and New York: 
Macmillan & Co, 1894 Pp. xii, 
852. Price $1.75. 

The advance of technology is well illustrated by the 


production of such works as the present. It treats of one | all newsdealers. MUNN & CO., Pustisuers, 










































present aspect. It is fully illustrated, but its want of an 
index is especially to be deplored, as it would have added 
very greatly to its value and utility. 
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Wusiness and Personal. 


The charge for Insertion wnder this head is One Dollar a line 
Jor each insertion ; about eight words to a line. Adver. 








FARBEN. Mit besonderer Beruck-| ements must be received at publication office as early as 
sichtigung des *schen Ver-| 7*rsdev morning to appear in the following week's issue 
fahrens. Valenta. 


“U. 8.” metal polish. Indianapolis. Samples free, 
Heading machinery. Trevor Mfg. Co., Lockport, N. Y. 


Cheapest Water Power.—See top of Ist column, page 
170. Also top of 24 column, page 239. 


Distance Reading Thermometers.—See iJlus. adver. 
tisement, page 255. Ward & Doron, Rochester, N. Y. 


Air compressors for every possible duty. Clayton Air 
Compressor W orks, % Cortlandt Street. New York. 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 


Nickel-in-slot machines perfected and manufactured 
Electrical supplies, Waite Mfg. Co., Bridgeport, Conn. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Centrifagal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 


Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker 8t., Philadelphia, Pa. 


The “Olin” Gas and Gasoline Engines, from 1 to 10 
horse power, for all power purposes. The Olin Gas En- 
gine Co., 222 Chicago Street, Buffalo, N. Y. 


Patent for Sale—Stall for comfort and cleanliness of 
milk cattle. Agents wanted at 50 per cent commission. 
M. Schembri, 396 Van Buren 8t., St. Paul, Minn. 


The best book for electricians and beginners in eleoc- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, #4; Munn & Co., publishers, 361 Broadway, N. ¥. 

Wanted—A slide valve engine of aboat 00 H. P. Must 
be in first class condition. Address, giving maker’s 
name, date, and full particulars, also location, J. B. J., 
care this office. 


20 test 


This book forms the second number of the Encyclo- 
pedia of Photography, and treats in a very exhaustive 


B uard 
Halle a. 8.: Wilhelm Knapp. 1894 
figures. Pp. 82 


HowTo TaInk tn SPANISH. By Charles 

, A.M., Professor of Lan- 
in the Stevens Institute of 
, Hoboken, N. J. Pub- 
lished by the author. 


As in the anthor’s books on French and German, the 
aim of “ How to Think in Spanish " is to teach the lan- 
guage of everyday life by direct association of complete 
idiomatic sentences with the student's actions, so as to 
establish the habit of speaking Spanish without first con- 
ceiving the thought in English. Then, by a series of in- 
stantaneous mental processes, the student is taught to 
vary these sentences as a native does by substitutions 
and additions, so that he will acquire a real command of 
the language and not merely the ability to parrot afew 
sentences. The author has made an independent study 
of what he calls the “mechanism” of these languages 
— adequate practice in every grammatical 


We are in receipt of the thirteenth part 
of that handsome and lavishly illustrated quarto, “ The 
Book of the Fair,” published by the Bancroft Company, 
of Chicago. The completed work will consist of twenty- 
five parts, two being issued monthly, at the price of $1 a 
part. 


READINGS FROM THE Book oF NATURE. 
By Simeon Mills. Chicago: Charles 
Ez Kerr & Company. 189% Pp. 181. 





persons who desire agencies for a new 
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TABLE OF CONTENTS. 

1. Elegant plate in colors showing a handsome colonial 
residence just completed at Ashbourne, Pa, for 
Charles Salmon, Esq. Two perspective views and 
floor plans. Cost complete $11,500. Frank R. 
Watson, Esg., Philadelphia, Pa., architect. An 











elegant design. HINTS TO CORRESPONDENTS. 
2. ‘Plate in colors of a Chicago dwelling designed for an | Names and Aadr eee nie Tle i tee 


architect's home, and recently completed at Morgan 
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Park, Chicago, Ill. Two perspective views and | ®eferemces to former articles or answers should 
floor plans. Cost $4,900 complete. Mr. H. H.| unguiries not answered fn reasonable tine should 
Waterman, architect, Chicago, Ill. ES repeated ; correspondents ‘will bear in mind that 
8. Two perspective views, interior view and floor plans pote ey as Sonat ie he bonnes 
of the elegant residence of Judge Horace Russell or in this department. must take his turn. 
recently completed at Southampton, Long Island. | Buyers wishing to purchase any article not advertised 
Mr. Brace Price, New York City, architect. Anad-|  ja0ur columns will be ae 
mirable design in the colonial style of architecture. | Special Written Information on matters of 
4. An English cottage at Buena Park, Chicago, Il. Two|  Permmed mainer, inn, Seucra, interest cannot be 
perspective views and floor plans. Mr. James | Scientific American Supplements referred 
Gamble Rogers, Chicago, Il., architect. A uniqae to may be had at the office. 10 each. 


design in the Gothic style of architecture. 

5. A residence at Southport, Conn. Two perspective 
views and floor plans. A picturesque design in 
the modern colonial style of architecture, Mr. W. 
W. Kent, New York City, architect. 


6. A cottage at Freeport, Long Island, erected at a cost 
of $2,600 complete. Perspective view and floor 
plan. A unique design. Mr. W. Raynor, Free- 
port, L. L., architect. oo 

7. A residence at Rogers Park, Ill. Two perspective 
views and floor plans. Cost $3,948 complete. An 
attractive design. Mr. C. W. Melin, Chicago, Ill., 





9. A cottage at Morgan Park, Ill., ‘erected at a cost of i ctevescccsesedstissdelsceccocce & of. 
$2,968 complete. Two perspective views and floor Elemi (genuine). ......... Se-ccodecccocecd he 
plans. An attractive design, treated in the English Amlme, ....... ccceeeces ecnebevccccescees - = 
cottage style of architecture. Mr. H. H. Waterman, Camphor.......... woteercesebescccencese -%* 
Chicago, IIl., architect. Alcohol......... besedlh Bec cceccceceneses 1 qt 


. | Digest the gums in the alcohol in a corked bottle, in s 
warm place. Have the wood smooth. No rubbing is 
necessary; several flowing coats of the varnish should be 
given, sandpapering between each with fine sandpaper. 
2. What voltage would a battery of two cells have, each 
having two zinc plates and three carbon ones, each 334 by 
214, connected in series, and state the amperage? Im- 
mersed in electropoion fluid. A. 3 to4volt:. The am- 
perage depends on the resistance of the circuit. On 
short circuit they should give 6 or 8 amperes for a short 
time. 
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and purple colors may be obtained by combin- 
ing red and blue in different quantities. When the solu- 
tion is ready, dip the prepared glass bulbs therein, hang 





of England's great industries, its history and progress and 





up to dry, and finally pass a current through the bulb for 
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half an hour, that the beat thus generated may harden 
the coating of the collodion, or place in a current of air. 
The preparation can easily be removed with alcohol or 
aulphurie ether, bat is not affected by water. Experience 
nas shown that the best results are obtained by not asing 
too mach aniline, Make the color light rather than deep, 
and apply two or three coats. These preparations may 
be ised for coloring incandescent lamp bulbs. From 
the Scrmwrume Ammnican Cyclopedia of Receipts, 
Notes and Queries. 

5991) F. BE. B. writes: 1 In making 
«| phone instraments, would }4 an ounce of silk-covered 
xo. 96 do to wind the spool? A. Yes. 2 What size 
~poo! should I make to hold that amount? A. Make the 
diameter of the small part of the spool as small as possi- 
nie. The space between the flanges of the spools should 
be about 3% inch, and the flanges should be 44 inch 
wide. % Should % round 6 inches long bar magnets be 
mavnetized the whole length or just the end ? A. Mag- 
netize the bars as much as possible. The magnetism 
would show principally atthe ends. 4. How can I harden 
chom ? They are tool steel. A. Harden only at the ends 
by heating to a cherry red and plunging in cool water. 
Draw the temper to a dark straw color. 5. Will 6 small 
tumbler bichromate batteries sufficiently magnetize them? 
A. Yes. 6. How many layers of what size wire should 
Tuse? A. 10 0r 12 layers of No. 18. 

9992) R. P. J. asks: 1. In telephone 
systems is earth used to complete the circuit or is a re- 
turn wire necessary ? Why? A. In quiet places free 
from induction, the earth may be used, but where there 
is induction from adjacent lines, a return wire is desira- 
bie, as the induction currents are equal and opposite in 
the two wires, and therefore neutralize each other. 2. 
Is there any satisfactory method of placing more than 
one subscriber on a single line leading from central, with- 
out making it possible for all subscribers on that line to 
overhear conversation carried on by any one on same 
line? A. There are complicated cut-out devices which 
will permit of calling up any person on a line without 
calling up others. You will find descriptions of these in 
works on the telephone. 

(5093) H. K. G. says: What can I put 
on drawing paper to make it transparent, so I can use it 
for tracing paper? A. Dissolve a given quantity of cas- 
tor oil in 1, 2, or 8 volumes of absolate alcohol, according 
to the thickness of the paper, and apply it by means 
of asponge. The alcohol evaporates in a few minutes and 
the tracing paper is dry and ready for immediate use. 
The drawing or tracing can be made either with lead 
pencil or Indian ink, and the of] removed from the paper 
by immersing it in absolate alcohol, thus restoring its 
original opacity. The alcohol employed in removing the 
oil is preserved for diluting the of] used in preparing the 
next sheet. 

(5994) C. F. N. writes: 1. How many 
ounces of bichromate of potash will saturate a half gal- 
jon of water? How many fluid ounces of sulphuric acid 
should be added? If the plates are 5x6 and close to- 
gether in a half gallon jar, how much resistance will the 
battery have ?7A. The quantity depends on the tempera- 
ture. For battery add 144 parts by weight of potassium 
bichromate in fine powder, 10 parts of water, and add 
slowly with constant stirring 444 parts by weight of oil of 
vitriol. Use after cooling. The battery will have about 
one-tenth ohm resistance. 2. What horse power (ap- 
proximately) will simple electric motor develop with 8 
cells plunge battery, plates 5x7? How many amperes of 
current should be sent through it to obtain best results 
with greatest power? What is the power? A. Possibly 
one-fifth horse power at 6 or 7 amperes. 3. Could it 
be run as a dynamo with wrought iron fields? Are they 
better than cast iron? A. It would not work well asa 
dynamo. 4. Would a solid copper commutator be better 
than one described ? What diameter should it be? A. 
A regular copper bar commutator would be better than 
the one described. There is no special diameter—the 
smaller the better, if properly constructed. 


(5995) G. IL. B. T., Peoria, IIL, asks 
what the weight of a water tower and contents are. The 
tower is twenty feet across and one hundred and twenty 
feet tall. The first five sections are of 34 inch steel, the 
second five sections are of 5¢ inch steel, the third five 
sections are of 4g inch steel, and the lest nine sections 
are of i¢ inch steel, and filled with water within ten feet 
of top. A. The steel tower weighs 258 tons, including 
the bottom, if also of 34 inch plate; 110 feet of water 
height weighs 1082 tons; together 1340 net tons, or 414 
tons per square foot of its base. 


(5996) C. & T. ask: 1. Are growing 
flowers and plants in bedroom injurious to health of oc- 
cupants? A. There is danger of their being so. It de- 
pends on the planta. 2. Do coal ashes possess any value 
a8 a fertilizer? If not, are same injurious to soil? A. 
Lite or none, except a mechanical value in clay, as loos- 
ening and lightening the soil. 8. How are roses propa- 
gated? A. They may be propagated by cuttings. We 
can supply Parson's “On the Rose, a Treatise on the 
an and History of the Rose,” price 

mailed. 

(5997) C. N., Ontario, asks information 
Tegkrding best appliance to use for elevating water in 
draining some low land, I wish to elevate over dam 
from ditch, average lift about 20 inches, amount of water 
to be handled about 8 acres, covered to depth of say 10 
inches, time for disposing of it, say 8 to 5 days. Would 
Suction pump elevator buckets driven by chains and 
sprocket wheels, or cylinder with rotatory spiral, be pre- 
ferable? Please give plan of construction of what you 
deem best. What amount of power would be required 
drive it? Would a gasoline engine answer the pur- 
pose Docs a gasoline engine require attention after 
“arting, or would it operate for several hours without at- 
tention? A. that you may have to lift 129,000 
Sabie feet of water 2 feet for clearance over the dam, you 
je heed to lift 80 cubic feet per minute for 3 days of 
ead oan eet 15 hourseach day. This is 
cent for fiction and loge, wil requige $of a han power, 
In the application of a gasoline or petroleum engine for 
iis work a much larger power will be required by the 
— rating of such engines. A backet 

® feet diameter, $ inches wide, with 15 buckets, 


on the sides, running in « one-fifth circle trough 





at a speed of 12 to 15 revolutions per minute, Shaft ex- 
tended with a sprocket wheel and chain from the engine 
shaft. Engine making 100 revolutions per minute. The 
gasoline and petroleum engines will work many hours 
without attention. 

(5998) A. L., L’Epiphanie, P. Q., asks : 
Is it possible to boil water, bubbling as much as water in 
4 kettleon a very hot stove, in an open vessel holding 
about 4 gallons, with steam at 50 pounds pressure? I do 
not want steam being mixed with said water. If there is 
any possibility to do so, please inform me how to do it. 
A. Yes; you can boil the kettle over with steam at less than 
50 pounds pressure. Use a flat bottom kettle 14 inches 
diameter and any convenient height to hold the 4 gallons, 
say 8 or 10 inches. Make a flat spiral coil of % inch cop- 
per pipe, using 14 feet of pipe, each coil separated so as 
to allow of water circulation between the pipes; turn 
the ends up to clear the kettle and connect one end 
with the steam and the other end to waste,with a valve to 
keep back the pressure and drip away the water of con- 
densation. 

(5999) E. M. G.—Dr. L. O. Howard, Act- 
ing Entomologist, Dept. of Agriculture, says: The insect 
you sent is the common bag worm ( Thyridopteryz ephe- 
merae formis). It is in the egg state at present, the eggs 
being laid inside the cocoon from which the female moth 
has issued. The larva feeds protected in the bag, but 
may easily be destroyed by spraying with Paris green or 
London purple in the proportion of one-fourth pound to 
50 gallons of water. 


(6000) W. E. L. says: Please inform me 
of the best material to use to prevent the nitric acid from 
eating fine lines away in photo zinc etching for the great- 
est depth in quick work. A. Dust with powdered 
dragon's blood and heat until the'etching ink and dragon's 
blood fuse. For full directions see Schraubstadter's 
“Photo-Engraving, with Copy for Photo-engraving,” 
which we mail for $3.25. 

(6001) J. D. W.—The average rise and 
fall of the tide at New York is 4% feet. Liverpool, 20 
feet 31 inches. London, 31 feet 10 inches. 


(6002) A. G. P. asks: 1. How many 
caustic potash batteries of the large size described in 
“ Experimental Science” will it take to run motor 641, 
and would they be a good kind of battery to charge 
storage batteries with,and how many will it take to 
charge 8 storage batteries like those described in “ Ex- 
perimental Science” ? A. Ten or fifteen would run the 
motor. It would take twelve to charge 8 storage 
cells. 2. What is the voltage and amperage of battery 
described in Screntrric American, April 11, 1885, page 
230, with tin cell 6 inches by 5 inches? A. We have no 
exact figures. Allow 0°6 volt and 44 ohm internal re- 
sistance. 3. Is it a constant battery, and is there any 
action in the cell when the circuit is open? A. It is con- 
stant and unattacked on open circuit. 4, Should the 
zinc be amalgamated? A. No. 5. How long will it last 
in constant use? A. It depends on the current taken 
from it. 

(6008) F. H. writes: I want to build a 
small electric motor of the Froment type, in which ar- 
matures placed round the circumference of a wheel are 
successively attracted by an electro-magnet. During the 
day I want to use the motor. I have a battery (Fuller- 
Leclanche type) of 6 cells for an incandescent lamp. I 
think an electro-magnet of high resistance would pre- 
vent the battery from being exhausted so soon on the 
motor; if not, kindly give me the necessary instruction 
for this kind of motor. A. A high resistance motor 
would gave the battery, but might tend to reduce the 
power. For electric motor construction we refer you to 
our SUPPLEMENT, Nos. 641, 759, 761, 767, 783, 844, 865, and 
to“ Electric Motor Construction for Amateurs,” by 
Parkhurst, price $1; Bottone’s “ Electro Motors,”’ price 
75 cents mailed. Your battery and motor should be 
adapted for each other. 


(6004) G. C. W. asks: 1. Can an alter- 
nating current of electricity be taken from a sectional 
commutator? A. Yes; but at a disadvantage. 2. Can 
a continuous current be taken from a commutator, com- 
posed of rings on the armature shaft? A. Yes; under 
proper conditions, not as dynamos are ordinarily wound. 
8. Why in a dynamo is one wire from each of two seg- 
ments connected with one bar of the commutator? A. 
Asa matter of mechanical convenience and to avoid 
sparking and to secure electrical balance. 4. Please ex- 
plain a shunt-wound dynamo. A. The ends of the field 
wires are connected to the brushes, thus bringing the field 
and outer circuit in parallel. 

(6005) C. C. 8. asks: 1. Can small dy- 
namo, say 75 light 16 candle power, direct current, which 
refuses to start with no visible reason why it should not, 


be made to start by momentarily short-circuiting across | © 


brushes while at full speed, and why? A. If series 
wound, this will tend to send a heavy current through 
the field coils, and thus start the machine. 2. Is it good 
practice to connect 16 candle power lamps, 10 in series, 
direct from mains of 1,100 volt alternator circuit, and 
why? A. This is done for street lighting; it is bad 
as it involves a dangerous 


which cperate by the vibrations opening and closing a 
circuit around induction coil ? A. The operation described 
is not adapted for telephoning, the variations are so sud- 
den, 4. How is Edison carbon telephone made? A. 
See our SUPPLEMENT, No. 127. 5. Can spools for electro- 
magnets be made of tin tube with brass or copper heads 
and be as effective as made of paper orrubber? A. Yes. 


(6006) H. D, W. asks: Can sulphate of 
magnesium (MgSO,) be decomposed into magnesia (MgO) 
and sulphuric acid (H,SO,) by passing’superheated steam 
over the anhydrous MgSO,? How complete is the 
reaction and what conditions are most favorable to it ? 
A. Ata high enough heat the decomposition spoken of 
might be produced. 

(6007) F. D. H. writes: How may I re- 
fill the tube of a barometer from which a part of the mer- 
cury was lost by the instrument falling? The tube is 
turned up at lower end, and has stopcock between bend 
and cistern. A. Rese ply ew © boil or heat 
strongly the mercury. The operation a difficult one 
and should only be undertaken by an expert, as there is 
great danger of breaking the tube. 


low Fp I LT, Ts 
Guy Paicate goneane AMERICAN, 361 Broad- 
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Por which Letters Patent of the 
United States were Granted 


April 24, 1894, 
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(See note at end of list about copies of these patents.) 
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i apparatus for neutralizing the 
effect of self. uction in alternating, Kelly & 518, 
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518,710 | Sewing machines, wear-com 


heater, H. B. Scovilie 


Fire 


engi water supply system for, 
Me GG. Cam i _Negperedapperendte enn ANTE 
Fearne beans J nang. 96seeesas peorsrcaes a 
Sadly SEE Mins Thon énceke ve s0bcbessveeseos c Mess pees 
one FS seeeahinh atpGenehendeadnn’ 
metal corner piece for, BE. F: Shelia- 
cconomiser, LJ. Hint. \. 618,98 
See Boiler or other furnace. Smelting 
ons oe See. Tank furnace. 51,09 
Furnace, ° . ME a covcnecccccesecascasenccece 
Furnace for treati: ores, F, ©. But 


terfield 
liquid fuel, B. 8. Sperry. ....... 0 .-.-as- Sis, 
filing b T. 
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apparatus, “Con . . SPORE... fy 











vernor, 
pensins and Ghent machine, W. H. 
rain binder, B. F. wart 
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Grain drill press wheel, A.J. Green... 
Alen. See cee. 518,841 > elevators, automatic ehut-of for, G. W. crease 
© Bee BBD «wc ccccrsescccsesssesscesecses Dn weccccceson: con ctscesesecceseces -coeccececes . 
inn as fulminated sticks, Hardesty & Grate? SE tania, eagenoosnetodanetecneaneesens 51K,7 
A AST LL Te 518,601 | Grate, shaking and dumping, W. Fitewerald....... 613, 
Armature fh machines or 518.756 Seates, nutans, G. Vv. Shaw..... 0 idk: - 
A or plate, ian ire otA-'A. Aeiormai.: Se | Gutta percha or rubber mpound, & Hutchiooa. a 
Axle box, railway car, U. ‘ wo 6 
or fodder tie, G. ¢. Ditaler Gnas vu 8 Harvest eat, Ls La, POM ceo at 
a . UN nbesbteccdveicccctees 18,820 m uu mach ES} . B. Brugh.......... 
Bar. itd Gene ee et Sr and track, J: H. Porter . 
Basket, folding, | ll RAR ake 518.783 | Head rest, G. W. Archer..................... 6is\T71 
Bed brace, W. H. Parker.................... --518,696, 697 | Heater. Auxiliary y piace 
Bells, protector for electrie or other, L. 8. Lecel- oa a — pe - oe vn a 
Sceeinneaibaanseseenasooeese Secedname t 5 eee ae 
Belt, electric, P. H. Petterson. 518.804 | Hinge, J. fi. Lawrence... ‘ : ee 
Bendine ne, W. J. Plecker... -. 618,765 | Hinge, spring, L. R. Pomeroy.... 
Bievele. ©. Bot; soeitinmedeenuaeencoonesses «+» SISTTT Hinge, s Th. Se sinetbabeb bey 
Bleyete ves is Graig 2222275.027777"7: Te | Been be Octet at eae YD Charman. 
= st Building ve = , ga.en gover, Et. AA beoescnesseasossecesade Saas 
Board rippling or dividing thadhine. ii: W: Siow.” Sintes Horseshoe * jnachlins for iain, W.. Keit Sini 
Boller ee Hie water boter” aaa olige“"* “| Morggmoe Danks, machine for besdink, Wid si 
ea 4 and smoke consumer, R. R. Tur- Horseshoe, combination rubber and steel, K. 0. pages 
Boiler or other furnace, steam, D. B. Morison. .... 518762 | Hose leak stop or jack ja ot, J.B. Cooper. 0.20 
Bolt or rod cutter, W. March..................s000: Sines ot water hor, iL PsA ancnessnoosnncesehese sis oie 
Book rest and table or stand, combination, B. V: ydrocarbon injector burner, ¥, M. Reed...’ . Bib. 
SIN cELSeUREILA) c4Adashnba. ceccéchbocenonuel 518,594 | Ice and for refrigerating, apparatus for manufac- 
Bost or shoe. Auncnbers & Stahl poccecceocendiiaenn Pry turing, J. Scheuereoker...............6.00c000s byt] 
Box. bee Fire alarm box. Maii box. Paper box. tool for making curves or other forme in ” 
Paper match box. Stu enetian, M. H. Huibert................05. .... 518.8 
Bracket. See Shingle Ironing machine, F.C. Wendell............. 518,871, 
oint. See Rail joint. 


Kiln. See Brick kiln. 
Lamp. duplex are, C. BE. Scribner 
Lamp, electric arc, C. Hoffmann 
Lamp, electric arc, R. 
Last and stand, shoe, I. G. 
Lasting machine, C. Sinn! 6 
Lathe for turning i Jar forma, C. Kanze...... 
Leather skiving machine, A. BE. Perry i) 
vert cave, Port foto, tend B.A. Ra 
ter ‘olio, » Me . 
are, be jade BaOHh a ascaccsenn eecceocoece 
'e-saving apparatus, 
aniates rod and os ed . ° 
uid coo! a) us, H. Mendes.............. 
look. Bee Electric lock. 
piarrie 








‘s | Sg: sacineote bedee veces es 
Lubricator, McIntyre & 5p e 

Magnets. Emr oe ng the 

Mail ouse, KE. F. 
waltng floor, J. F. 
Mandolin, T. T. Seal 





. fax ay" W. T. Moran... 
Mill. Clay working mill. 
Mower, lawn, M. C. Henley... ...........0.-6+.susees 
mowing machine attachment, Hay & Johnston... 
Musical instrument, J. B. Birrer........ , 























bering machin 
uttock. Waynes b tienda... 
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or plate, J. 
W. Schmidt _— 
k. L. Danoi 






Blowpipe. Soil pipe. 
Pipe and joining edges of same, conductor, W. J. 
Plecker . 518, 
























Pipe hanger, F. A. Pelton................. bay 
Pipe nch, Jackson & Ro’ pdapoceneocesecapes Uae 
voted tooth bar, J. 1. Hoke.................0...0.. 518. 
ter, L. uf roe " * or 
lanter, corn, M. L. Hall. ..........6...c00. oe 
aster, TD conetiath icababtapolele ched< ois, 
egister and indicat T. Stocker.......... Sis, 
Potato cutter, L. A. Aspinwall (r)..............---- ia 
Power yey justabie, F. M. Leavitt....../...... 
Press. See Cotton press. Powst pry", 
Printing plates, manufacture of, J. Sachers.... 518, 
Propeller for oar, H. Hurlburt............-.. BIA, 
Propeller, paddie, A. ienciintiatuine besitiendabeactne 518, 
Propelling cane! boats, means for, B.C. Seott..... 514, 
Pruning im —e BE o 060 600060sb0es hry 4 
s] de Deb aeckds ba0cescccsccnse 5 
Pun J. Pleck 


° ih nekesbbehencsovstessereds 
attachment, W. J. Baldwin. oe 
int, W.C. 
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na blocks *, 
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fing machine, GW. Crosley « Ola oceecsecesee SIRSRS 
Snarhine wort ruiding Sovfey J. i 
IPD, ceps000<d6n se bbbeutes Ubeothvnatharttieccdies 518,628 
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Sole yeunding machines, knife holder for, A. B. 
Pp 


738 

Spectact ie bow wire or other articles, means for 
forming &. Ecaubert . Hae07 
Bpeed regulator, ¥. A. Weyher . 18,78 


Spoke attachment for vebcie wheels, L. Rastet- 
ler . 


sae | 


Squarc, adjustable angle, L. K. Bartley ey] 
Squib, miner's, J. R. Powell 

Stamp attaching max bine. postage, C, F. Lantry.. SI 6n2 
Steam butler, H. S. Pel by 4 
Steam generator, J. 8. Dame 8.689 


Stirring and aerating apparatus, J. F Dornfeld. 

“tone carving machine, A. Zanardo 

Stere service apparates, carved track for, T. zx 
Barrow 

*tove, aaa, L. M. Stone 

Stove or ramge, cooking, J. W. Norton 

Stovepipe fastener, C. Heme 

Straw stacker, W. A. Hinkle 

Straw stacker, A. Vanhouweling 

Rcraw stacker, pneumatic, McKain & Seburn 


Street aweeper. T. W. Downs 

Stud, sheet metal, Crittendes & Bmery............ 368 Complete Outfits. 

Stuffir box, L. ©. 8, Priek oa e : SiaS10 

Surgical instrument, V. H. Hallman ... 518,600 | Wood or Metal workers without steam 

Switeh, See Klectric switch. Safety switch. power can es compete with 

Switch and lock movement, A. H. Johnson $18,721 rine e 7 Ve using our New 
: 


Tabie. See Game tabie 
Tabduiating system, H Hollerith 
Tack discribeter, W. 0 Wheeler 
rank furnace, reouperative, 8. KR. Morrison 
Tarvet, traveling, W. Y. Ailes 5 
Target, vibrating, W. Y 





- Sines 
SIS640 


. 518,909 


518,908, 


a =|Patent Foot Power Machinery 


latest pe adi improved for practi 
518, jm, ne cy < wee 
: ee Home Training, etc. 


i | 


a 6 Water § 


Teiephone system, U. EL aisiey --» SB TT 
Telephone tranemitter, H. Cottreli.. : aaa 
Telephony, W. C. Lockwood . 272 
Thrashing machine, W. N. Springer 518,708 
Tnrasbing machine band cutter and feeder, A 

Wemple .. 27 
Tie. See Sag or fodder tie 
Tire, bicycle, BE. Grauert 518,01 
Tire forging apparatus, |. H« «e land . HRS 
Tire, pneumatic, J. GO. Moomys 518,864, 518.560 
Tobacco cutter. R. T. Stedman SIS SOT 
Tongue support ills SIRT 
Towing vebtc lea, electrical device for, T. P. Milli- 

gan .. ACTS 
Tor pistol, J. Good ASAD | 


BK. Whitworth 


frack sanding apperatas, automatic, M. M. Doda. SIS, 71S 
aw ~ S17 


Transpianter, W ‘ 
Trap. See Animal trap 


Trousers, 8. Schoenbrun ---» DAT 
‘Troase™s siretcher. M. Latham coeseeeee OLATOD 
Tembier, W. W. Doolittle - 518,735 
Umbrella bolder and stand, combination, J. F. 

Bartlet: : $18,581 
Valve controlling mechanism, L. H. Re youlds. . 21 
Valve for fluid pressure brake svetems, triple, 

Soucek --» 276 
Valve gear, J. Fiek an . a 
Vaive, quick -actior 1 triple H. H. Weatiaghouse.. 514,92 
Valve, steam-act uated, lJ. Kote -. SR 
Vapor burner, W. M. Lockhart . em 
Vault cover. ventilating, J. Jacobs <nseeee C1 
Velmole brake, J. F. Shepard S18, 928 
Vehicle running gear, D. A. Foster 5 
Vehicle wheel, F. A. Finch 
Vehicles, electric cporating mechanism for, L. EB. 

Freedley SIR. 781 


Vessel, G. W. Schermerborn 
Veterinary obetetricai forceps, 0. Y. 
mew 
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aocven 


Wagon, milk, N. Milbank 518,848 
Walter fur invalid bedsteads or chairs, adjusta- | 

bie, 1. Cook 78 
Walking stick and lamp, combined, F. Deniger.... 518,590 
W atehcase, C. K. Colby 518,712 
Water closet, W. T. Fox - S1K,758 
Water feeder, automatic, C. A. Southwick 51S 08 
Water wheel, A. J. Gould --» SRO 
Water wheei, turbine, J. H. Staples 518,705 
Wheel. See Fifth wheel. Grain dri!) press wheel. 

Turbine water wheel. Vebicie wheel. Water 

wheel. 
W heel, Hobbs & Bdwards -_ 518,736 | 
Window ecreen, G. FE. Biaine 518,680 
Winker brace, A. ( ark -veeee TRG 
W ved erabossing machine, G. Staber 5a 
Work holder, C. &. Biue - 518,750 


Wrench. See Pipe wrene 
Zine from ores, extracting, L. Klor 
Zine, producing metallic, P. C. Choate 
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Ammapition, Peters Cartridge Company 4008 
Balm or co emetic. Lyoce Manufacturing © ‘om pany. 4,500 
Bootes and shoes, leather, B. A. Corbin & Son 4570 | 
Bicyeles, velocipedes. their parts end attach- | 
meats, ( B. Clark ~ 4613 
Cateup, tomato. J. Reitze! & Company 24,577 
Cement, “bail ters’. J. W. Palmer 406 to MON 
Cement. lime. or plaster-of-Paria, Union Cement 
and Lime Company ; 608 
Choeoiate creams, caramels, and caudtesa, Derby 
Mannfacturing (ompany of Baltimore City 4576 
Corn plasters, pervines, cough mixtures, beadache 
powders, and cod liver oi, C Drefs 4508 
( — pile, Pyramid Drug Compa 4 WT 
Catiery, certain-named, Denham, Carrigan & Hay- 
den Company 24,610 
Kdibies, certain-named, G. H. Hammond Com- 
pany . 4579 
Face powder, H. Tetlow Mo 
Fioer, wheat, H. W. Bond 41 
Flour, wheat, Mink«ta Milling Company Mae 
Flour. wheat, A. F. Roberts & Company ee] 
Fratte, dried and preserved, L. Rosenstein . X08 
Gioghame, J. A. Hearn & Son uae 
ate, preparation for the, Lyon Manalactanns 
Compan? 4 
Hosiery, Bar: ard, Yumner & Putoam ( emgany.. .-§ 1 
ink erasing fluid, 4. H. Collins . MO 
lneeot powders, A. Tharmayr M56 
Kait underwear, Winscr & Weeker 4D 
Lard, Anglo-American Provision Company 24, MSS 
Leatber dressing, Jas. 8. Mason © ‘om pany . 4 
Linimeat, Lyvun Manvfactaring Company “ee 
Medical compound for perifying the biceod. an 
alterative and toute, Mera Nova Tonite Com- 
pany - 4506 
Moulder’s touts, F. A. Downerd xs 
Musica! instruments, M. Kedgrave M611 
(Ais, lubricating, Seneca Ol! Works 404 
Preparation for beautifying the compiexiona, w. 
A. Hance 
Pre ations, jaxative and diuretic. La Ville 
Aborators Compery 588 
Remedies, certain named, Springsteen Medicine 
Co po eu) 
Remedies fo ter throat and lung diseases, Gilpin, 
Laregdon & Company 5 
a iia, cough care, pills, salve, and worm 
lets, extract of, C Mcinineh 4588 
sve bartess, and fine ieatber, Gremtag for, hb Sas. 
Masou Company . 408 
sirup, om Hur sirup Company a6 
Soap aud yions tollet. C. BK. Cornell 4587 
March Nebraska City Stareh Company 24 Se 
Tobaceo, chewing and amoking, KR. J. Reynolds i 
Tobaeeo Company ~~ 24,571 | 
Wall vaper, cleaning waterial for, Zkeiman & / 
Nartiett 
Wine, champagne, Venve Pommery Fils & Com 
pany UST, M514 
Wines and liquors. W. ©. Maschenheim a 
DESIGNS | 
Billiard table, M Bonsinger am 
Bracket, 5. H. Randall Are 
Braid, V. G. Schuck . BS 
Cabinet, Ff. G. Shoudy 2.20, Be 
Carpet. W. F. Brown aan 
Cigar bunch, FE. Fischer 2.2 
Dish, covered, M. Redon 2.213 
Pinger ring, W. O. Hutebing.... .......6ccescceeesese B.2w 
lias cock key, & Lindne . Bee 
Metallic finishing plate, BE. A Laugenbach . Bae 
Mowuwent,. W. i. Perry be.) 
Peneil, lead, F. Mcintyre .. 211, 3.212 
Picture frame, L. Von Grave 2215 to 78 
Spoona, ete , handle for, ( Osborne a2 
Trowel, garden, H. Brand - 
Vase, G. C. Siebert . BI 
W aehstand, table, Kh. W. Bmerm am 
Water conductor. 8. #ilberstein 
A printed copy of the specifiention and growing of | 
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patent | 
furaisbed from this office for 
la ordering please state the name and pumber 
remit to Munn & Co., 


‘or Tull 


print 


fore- 
wach. 





New 





Scientific American. 





Wldvertisements. 


ORDINARY RATES. 
Inside Page. cach insertion - - 75 cents a line 
Back Page. cach insertion - - - - $1.00 a line 

Ge” For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line—about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. “Wngravings may h adver- 
tisements at the same rate per agate line, by measure- 
memt, as the letter poate, npn a ee must be 
received at Publicat fice early as Thursday 


s ’ 518.764 | Morning to appear in the following week's issue. 
ane doanen - ae | — 















Mae nary 
Shop Use, also for 
i fg. C ‘. = 
Senece Falis ie Mtg. Co ° 
LATHES. Othe “ oot kat br as, 
LavHe 


wtalogue Free. SE 
ia) GUL vane Sr., ‘CupcaeRAst, 0. 











DISPOSAL OF THE GARBAGE AND 


Waste of Cities.—By W. F. Morse. A statement of what, 
during the last two yeurs, has been added to our know- 
ledge on the subject of the disposal of city garbage 

refuse; with special reference to the disposal by fire of 
the orgunic waste and garbage of the Chicago Fair. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No, 
9358. Price 0 cents. To be had at this office and from 

! pewsdealers. 
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THE INTERNAL WORK OF THE 
Wind.—By 8. P. Langiey. An attempt at a mechanical 
explanation of oor enomenon of the soaring of birds, 
with a discussion of the subject of the mechanical possi- 
bility of heavy bodies, wholly immersed in the air and 
sustained by it, being able to make an aeria! voyage in 
any direction, and the length of which is limited on! 

the oecurrence of a calm. With 8 illustrations, Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos 
946 and 947. Weents each. To be had at this 
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The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, compact; invaluable 
for blowtng chureh organs, running printing ——-, 
coffee mills, Se 7 | fans, ice cream freezers, m 
choppers, ete. e world over, and ———— 
by water companies everywhere. Adress for circular, 
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pose 7 Its Accomplishment. —By Prof. R. H. Thurs- 
ton. per discussing the importance to the le 
me the nation of the int uction and perfection 
of teohnical education in the United States, and its de- 
velopment as a part of « state and national system. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 9 4 «and nd Price 10 cents each. To be 
rom a al 
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PROGRESS OF SCIENTIFIC DIS- 
covery.—By Lord Kelvin. Abstract of the presidential 
i bees the wy Societe, } AY Co 
ta: IENTIFIC AMERICA . . 

940. Price W cents. To be had at this office and from 
all newsdenlers. 










ARTESIAN WELLS—BY PROF. E. 


G. Smith. A paper on artesian wells as a source of 
water supply, Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in_ SCIENTIFIC Qumcae Sur- 
PLEMENT, No. 944. Price cents. To be had at this 
Office and from al! newsdealers. 
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grouping of associated metals. The new alloys that have 
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terest as well as industrial elon. ption of the 
various appliances (many of them new) used in the in- 
vestigation of alloys and the method of using them. 
Effects of molecular movement in solid metal and allo 
Effect of pressure on the molecular ch: in fusibl 
metal. The profound henge prs oduced in t poaperties 
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and from 
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PLEMENT, No. 5%. Price 0 cents. To be had at this 
office and from al) newsdealers. 
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OIL FUEL FOR BOILERS. — DE- 
scription of the assemblage of the water tube, otl-fired 
boilers, which supplied the motive power for the Chi- 
cago Exposition, and which were the greatest in num- 
ber and « Carty power ever before collected in one lo- 
cality. ith 2lustrations. Gontained in Sc: ENTLIFIC 
Amen ne SUPPLEMENT, No. 937. ce 10 cents. 
T™ had at this office and from all newsdeaiers. 
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Send dd $8.00 ta tah fe Wy case, or Se. 
ent con " 15 Broadway, New Yerk,. 
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12,500 Receipts. 708 Pages. 
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 } Kyo y useful Receipts and Replies 
pF c Americen during the past 
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wornere in all 
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form convenient for ready use 
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-C[“HE IS DEAD; 

To his own interest. who deals in Arms and Ammunition or who shoots a Rite 

Pustel, or Shot Gun and has not s copy of IDEAL BARD UIGE. Ro 4.) 

& of solid information. Jest out. = American.) # 
and send “Co, Drower bao 

1 ce., Sven. Oc r. 8. A. 










‘ eo 25 CENTS yp Note or 

silver) for new book of P92. Popular 
Plans from “Houses and Cottages.” 
Mag How to build right and economical. 
D. HOPKINS, Archt, Grand Rapids, Mich. 


Adjustable Band Fasteners 
"TANKS 2h e5k 


Ds 
The Best in the Wor 
Try them and you will never build 
tank without using this fastener 
We make a specialty of Washing- 
ton Fir and Louisiana Cypress 
—— For ee and prices 
mentioning this 
“The WINSHIP MFG. GO. 


Cer State and Huron Streets, RACINE, WIS. 


ELECTRO MOTOR. SIMPLE. HOW TO 
make. ByG. M. Mopkine.—Deseription of asma!ll electro 
motor devired and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from 4 battery, and 
which would have sutlictent power to operate a foot 
lathe or any machine requiring pot over one man power. 
“With 11 res Contained in *C\iKNTIFIC AMENWICAN 
8U tm KMENT. No. G41. |'rice 1 cents, To be bad at 











tice and from all newsdealers. 


STOP STARD 


Murray's Pat 
ent Rotating 
Fans are inval 
uabie for Res 
taurants, Ho- 
tels, Meat Mar 
kets, Saloons, 





Lunch Coun- 

ters, Groceries, 

Bakeries, Con 

fectioneries, 

and in fact all 

places troubled 

af with Acat or 

Ss : flies. -The only 
per fect Fan 

K 3 3 dD CO 0 L Made that can 
i be driven at 

any speed with- 

NO FLIES out disturbing 





the belt. 
Prices, from $6 to $35. Send for circular, my 
Backus WaTer Motor Co., Newarw, N. J 


Parsons Horological I Institute. 
earn the Watch Trade 


G) Engraving and Jeweiry Werk. 


PARSONS, IDE & CO. ¢2 Circular free. 
302 Bradley Ave., PEORIA, iLL. 


LEABLE: 


" MAS DEVLIN & Co 











HIGH GRADE ONLY. Warranted. Contract- 
ors desiring a trustworthy Jack Ww. ad- 
dress RuMsEY & Co., Lta., Seneca Falla, N.Y. 


ie LINK- BELT COMPANIES, 


PHILADELPHIA. NEW YORE. CHICAGO. 
nators of the best practice in the use 
a ink-Belting of standard designa. 
Ewart Link-Belting (31 reguiar sizes), 
Sprecket Wheels, Pee Transmissions, 
bre-Graphite Self -Lubri- 
cant Journal Bearings. 
Machinery for elevating and 
conveying any material. 
Philadelphia address, 2020 Hunting Park Av. 


A New and Valuable Book. 









Priee $5. 


ane in Sheep, 96. Half-Morocco, $4.50. 

a careful compilation of 

veu in the Notes 
ed in the sei- 

ears; together 


Aid tat 





uerivs of correspomudents as pu shea 


valuable and important allone 


Over Twelve Thousand selected ‘Heceipta are 
collected; nearly every branch of the useful aris 


nted. It is by far the most com rehy susive 


being represe 
volume of the kind ever placed before the public. 


The work may be arded as the asey of the stud- 
jes and practical experience of the ablest chemists and 
rts of the worid; the information given 
hest value. and condensed in 


Almost ev inquiry that can be thought of, relating 
= in the Se Res indus- 
eres 


Instructions for working many different processes in 


the arts are given. 


Those who are aged in any branch of industry 
will find in this book much that is of practical 

callings. 

Those who are in search of independent business or 

ment, relating to the home mxnulacture of sam- 

yA will fi in it bundreds of most excelient 


62” Send for Descriptive Circular 
MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 








361 Broadway, New York, 











_ RAdvertisements. 


ORDINARY RATES. 
aide P oh tneertion, - 75 ts 
wet Page, enon lasertion, --« sibe sits: 
cw” For some clases of Advertisements, Special and 
Higher rates are required 
The above are 


coe Oa Lk 4 m 
recetved at * pabiiont on vance as = as Thursday 


The Victor 


’ 
Pneumatic Tire. 
- « Ie the most resilient tire made. This has been 
proved by practical tests on the Victor Resiliometer— 
the only machine ever invented for testing the resil- 
sency of tires. 

At the New Vork cycle show, r8o4, no other tire 
registered as many bounds as the Victor Pneumatic 


Tire 








VicTOR RESILIOMETER. 
The proof of the ing is in the eating, not i 
fies = 


chewing the strings. ever tested, Victor cles 
easily prove themselves the jeaders. 


Why not ride the best f 


OVERMAN WHEEL Co. 


BosTus. 
NEw YORK. 


PHILADELPHIA. 
CM IC AGO 
BAN FRANCISCO 


COLD FORGED PRODUCT. 


Forged ‘Wood Screw: 


Patented May , July 19, 1887; Oct. 20, 1880; 
Aug. 1, Oct. Tl, 1800; Aprii T May 12, 1801; 
Jaly 19, a. 
lt= Advantages are: 

L Stronger than » common screw. 

2 Uniform and wide sioct. 

& Regoires the use of bat one bit in hard 
Bood., 


SETROIT. 
DENVER. 





& Inserted easier. 

& Centralized poin‘. 

6 Superior holding power 

Tv. The screw being (eld Ferged. instead 
of (ut, leaves on ite entire surface a 
metallic skin. 

2” 6Send for samples to 


AMERICAN SCREW CO. 


PROVIDENCE, R®. I. 





eng sae TOOLS acne 
carne CH.BESLY & CO. 





| 415 Water St., Baltimore, M4. 








Scientific 





For 


Light Roadster, Weight ‘25 Ibs., Price $115. 


American. Saas Soh 
LOVELL DIAMOND CYCLES 


HIGHEST GRADE. FULLY WARRANTED. 


Men or Women 
FF Boys or Gireis, 
JOHN P. LOVELL ARMS CO. 





WATER MOTOR, $5 


BOLGIANO’S LITTLE GIANT 
WILL RUN YOUR 


SEWING MACHINE 





and other Machinery. 
4 week's done m 4 day. 
No Plumbing Required. 
No. ° n. wheel, 
Patented Avri! BH, 1808. sad ~ “ 
Write for ao} Motor i Ho. 
tive cireulars. free on receipt of price 


GAS IRON, $3 


Dees the werk of six. 
Loete 5c. a ron te Required 
@ extra fixt 
Finely nickel 
helivered free 








THE BOLCIANO 
WATER MOTOR CO., 


mJ aes Ratan. 
ection Gas Iron, Pavent tate for, 1804. 


ST Bus she 






Nize 
ecuracy of sphere, size 
col on Storie nity of guar- 
an te Write for . 
Also manufacturers of A 


Cleveland Machine Screw Co. 
133 = Avere Cevana,S 


Print ROCK EMERY MILL STOKES. 


Next to Made to 
Diamonds Fit Any 
in 
Hardness ull Frame 
and without 
Durability. change. 





Cuts every substance with unexam enemampled sepldy) 
always sh emery face Never 
much mess Datable than other stones as crerhing. Moet 
Harder. Never Glaze; grind everything ost 
Grinder known, 


Rapid 
- Cireular. 
STURTEVANT MILL CO., Boston, Mass. 








[May 5, 1894. 


ENGINES, Sep eivice eee yt 
ALUMINUM fh us gare ssc 
AGES, A TEP i ore 
OOK RESTART, 























Columbia, | 


Price, $150. 

i =: This beautiful machine marks the 
extreme limit to which lar bi- 
cycle construction has thus far 


gone, in lightness combined with 
strength and durability. It is a 
semi-racer, built for track work, 
and for road racing under reason- 
able conditions, but it will afford 
the highest satisfaction as a reg- 
ular mount for light and careful 
riders who are willing to do with- 
out brake and coasters. Weight 
4 with wood rims, 21% pounds. 
POPE MFG. CO., 
Boston, New York, Chicago, Hartford. 
| oSteshshacpaat 


mbia send us two 
oeret cumetaal will mail it. 
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—_NEPERA PAPER. 


A New Printing-Out Ready Sensitized Paper. 


eure Eee 


han put aa well tc cold eater 


1 ed srl eh i, Hs Sone o tatters 
frome Pope's. Wepera Chemical C0., weer Park, N.Y. 












MECHANICS. + oa 
A Can have Clean White Hands Jai das 
BY USING MEBE SOAP. 










_ ASTRONOMY 


easy and interesting with a Sa ge Saws sow 
celestial Pies here and Handbook. 


ans Pools Bao BROS., Chicago, til. 

















itoW HP. THE Motor of [9° Century 


Can be used any place, to do 











American | 
Bell Telephone | 
Company, 


125 Milk Street, 
Boston, Mass. \ 


-— | 


This Company owns Letters- 
Patent No. 463,560, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Pateuts cover 
fundamenta! inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephoaes. 


—— oe 
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Scientific Rook Catalogue 
aus een eriamners, a it 


on free to any address on application. 
NN & CO., Publishers Scientific American. 


361 Broadway, New York. 











The Folding Kodet. a new glass 
plate camera for 4x 5 pictures. Can be used with 
films by the addition of a roll holder. Latest 
improvements, finest adjustments, handsome 
finish. 

Price, with double plate holder, $15.00 

BASTTIAN KODAK CO., 

nnd ool | Rockester, N. Y. 

Catalogue. 

















Weber Gas a “Gasoline leas 00., 
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NEW M MAIL. 























@” ESTABLISHED 15845. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly—52 Nambers a Year. 

Thies widely circulated and spiendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravinss of new inventions and discoveries, 
representing Engineering Works. Steam Machinery, 
New Inventions, Noveliies in Mechanics, Manufactures, 


Chemistry, Electricity Telegrapby. Photography, Arch!- 
? Horticulture, 


etc, Complete list eee 

Tetms ef Sabseripiion.—One copy of the SCTEN- 
rire AMMBRICAN will be sent for one year—S2 numtibers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dellars by the 
publishers ; six months, $1.50; three months, $1.00. 
Clube.—special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is py Postal Order, Draft, or 


MUNN & CO., 361 Broadway, New York. 
THE 


Scientific American Supplement 


This is a separace and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size. 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 


obtainable in no other publication. 


Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order. 
express money order, or check. 

MUNN & CO., 361 Broadway, New York, 


Building Edition. 
Pe 
Single copies, 25 cents. Thirty-two large quarto pages. 


forming a large and splendid Magazine of Architecture. 
richly adorned with ¢iegant piates in colors, and with 


have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by al! news- 
Cealers. $2.50a year. Remit to 
MUNN & CO., Publishers, 
361 Broadway, New York. 


PRINTING INKS. 
aS at Saree 











